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PREFACE
T h i s  work  c o m p r i s e s  a s e r i e s  o f  s t a t i s t i c a l  i n v e s t i g ­
a t i o n s  i n t o  c e r t a i n  a s p e c t s  o f  t h e  b e h a v i o u r  o f  S c a r l e t  
F e v e r ,  D i p h t h e r i a ,  M e a s l e s ,  an d  Whooping Cough i n  Glasgow 
b e t w e e n  t h e  y e a r s  1916 and  1945 .
R e f e r e n c e s  i n  t h e  l i t e r a t u r e  t o  v a r i a t i o n s  i n  t h e  a g e -  
i n c i d e n c e  o f  D i p h t h e r i a  i n  v a r i o u s  p a r t s  o f  t h e  c o u n t r y ,  
i n c l u d i n g  G lasgow ,  p r o m p te d  me t o  i n v e s t i g a t e  c h a n g e s  i n  
t h e  a g e - d i s t r i b u t i o n  o f  c a s e s  and  o f  d e a t h s  n o t  o n l y  i n  
D i p h t h e r i a  b u t  a l s o  i n  t h e s e  t h r e e  o t h e r  common i n f e c t i o u s  
d i s e a s e s  o f  c h i l d h o o d .
I t  w i l l  be shown t h a t  w h e r e a s  an  a g e - s h i f t  i n  m o r b i d i t y  
t o w a r d s  a  h i g h e r  age h a s  o c c u r r e d  n o t  o n l y  i n  D i p h t h e r i a  
b u t  a l s o  i n  M e a s l e s  and  Whooping Cough,  i n  S c a r l e t  F e v e r  
on t h e  o t h e r  h an d  t h e  a g e - s h i f t  i n  m o r b i d i t y  h a s  b e e n  i n  
t h e  o p p o s i t e  d i r e c t i o n ,  t h a t  i s  t o w a r d s  a  y o u n g e r  a g e .
The s u g g e s t i o n  h a v i n g  b e e n  made by c e r t a i n  w o r k e r s  t h a t  
a g e - s h i f t  i n  D i p h t h e r i a  i n  London was a s s o c i a t e d  w i t h  v a r ­
i a t i o n s  i n  s o c i a l  e n v i r o n m e n t ,  1 t h e r e u p o n  p r o c e e d e d  t o  
s t u d y  t h e  r e l a t i o n s h i p s  b e t w e e n  t h e  m o r b i d i t y  and  m o r t a l i t y  
o f  t h e  f o u r  d i s e a s e s ,  age  o f  a t t a c k ,  and  s o c i a l  e n v i r o n m e n t .
i i i
Here  a g a i n ,  i t  w i l l  be shown t h a t  t h e  b e h a v i o u r  o f  S c a r l e t  
F e v e r  h a s  d i f f e r e d  i n  c e r t a i n  r e s p e c t s  f ro m  t h a t  o f  t h e  
o t h e r  d i s e a s e s .
I  have  a t t e m p t e d  a s  f a r  a s  p o s s i b l e  n o t  o n l y  t o  p r e s e n t  
a l l  t h e  i n i t i a l  n u m e r i c a l  d a t a  on w h ic h  t h e s e  s t u d i e s  a r e  
b a s e d  b u t  a l s o  t o  d e s c r i b e  i n  d e t a i l  t h e  e l e m e n t a r y  s t a t ­
i s t i c a l  m e th o d s  o f  a n a l y s i s  t h a t  have  b e e n  e m p lo y e d .  T h i s  
h a s  n e c e s s i t a t e d  t h e  i n c l u s i o n  o f  a  l a r g e  num ber  o f  t a b l e s ,  
t h e  a c co m p a n y in g  t e x t  b e i n g  i n  t h e  n a t u r e  o f  a com m entary  
up o n  t h e s e  t a b l e s .  I n  my f i n a l  c h a p t e r  I  have  d i s c u s s e d  
c e r t a i n  o f  t h e  more n o t a b l e  f e a t u r e s  i n  t h e  b e h a v i o u r  o f  
t h e  d i s e a s e s  a s  r e v e a l e d  i n  t h e  e a r l i e r  c h a p t e r s ,  and  I  
have  o f f e r e d  some s u g g e s t i o n s  c o n c e r n i n g  t h e  p o s s i b l e  e p i ­
d e m i o l o g i c a l  p r o c e s s e s  t h a t  have  b e e n  a t  w o r k .
I t  i s  a  l i m i t a t i o n  o f  t h e  s t a t i s t i c a l  m e thod  t h a t  
w h i l e  i t  may, by c l a s s i f i c a t i o n  and a n a l y s i s ,  r e v e a l  h i t h ­
e r t o  u n r e c o g n i s e d  t r e n d s  and  a s s o c i a t i o n s ,  i t  d o e s  n o t ,  o f  
i t s  own, e x p l a i n  t h e s e  t r e n d s  and  a s s o c i a t i o n s .  At t h e  
m o s t ,  i t  c a n  do no more t h a n  p o i n t  o u t  t h e  p r o b a b l e  d i r e c t ­
i o n  i n  w h ic h  we must  l o o k  f o r  t h e  e x p l a n a t i o n s  we s e e k .  
A c c o r d i n g l y ,  i n  my d i s c u s s i o n  c h a p t e r ,  I  am a b l e  t o  o f f e r  
o n l y  t h e  most  t e n t a t i v e  s u g g e s t i o n s  t o  e x p l a i n  t h e  b e h a v ­
i o u r  o f  t h e  d i s e a s e s ,  a n d ,  more p a r t i c u l a r l y ,  t h e  a p p a r ­
e n t l y  a b n o r m a l  b e h a v i o u r  o f  S c a r l e t  F e v e r .
I t  i s  n o t  s u g g e s t e d  t h a t  a s  a r e s u l t  o f  t h e s e  s t u d i e s
any r e v o l u t i o n a r y  change  i n  o u t l o o k  on t h e  p r o b l e m s  o f  
e p i d e m i o l o g y  w i l l  be a c h i e v e d .  T h i s  w ork  i s  b u t  one o f  
t h o s e  w h i c h  i n d i v i d u a l l y  c o n t r i b u t e  l i t t l e  o f  im m e d ia te  
v a l u e  t o w a r d s  t h e  a d v a n c em en t  o f  m e d i c a l  k n o w l e d g e ,  b u t  
w h ic h  c o l l e c t i v e l y  may l e a d  t o  a  f u l l e r  u n d e r s t a n d i n g  
o f  t h e  r e l a t i o n s h i p  b e t w e e n  man and  m i c r o b e ,  and  so  c a r r y  
u s  a  l i t t l e  f u r t h e r  a l o n g  t h e  r o a d  t o w a r d s  v i c t o r y  o v e r  
i n f e c t i o u s  d i s e a s e .
I t  i s  w i t h  p l e a s u r e  t h a t  I  a c k n o w le d g e  t h e  e n c o u r a g e ­
ment and  a d v i c e  t h a t  I  have  r e c e i v e d  f ro m  D r .  Thomas 
A n d e r s o n ,  L e c t u r e r  i n  I n f e c t i o u s  D i s e a s e  a t  t h e  U n i v e r s i t y  
o f  G lasgow .  My t h a n k s  a r e  due a l s o  t o  Dr R .A .R o b b ,  
L e c t u r e r  i n  t h e  M a th e m a t i c s  D e p a r t m e n t  o f  t h e  u n i v e r s i t y  
o f  G lasgow ,  who a d v i s e d  me on c e r t a i n  s t a t i s t i c a l  m a t t e r s ,  
and  t o  M is s  Mary Knox, L i b r a r i a n  i n  t h e  P u b l i c  H e a l t h  
D e p a r t m e n t  o f  G lasgow ,  who d i r e c t e d  me t o w a r d s  t h e  s o u r c e  
o f  much o f  t h e  s t a t i s t i c a l  d a t a  t h a t  I  have  e m p lo y e d .
115 ,  W i l m in g to n  G a r d e n s ,  W i l l i a m  P .D .L o g a n .
B a r k i n g ,  E s s e x .
A u g u s t ,  1947 .
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In trodu ction .
2S e c t i o n  1.
M o r b i d i t y ,  M o r t a l i t y ,  and  F a t a l i t y  R a t e s  i n  
S c a r l e t  F e v e r ,  D i p h t h e r i a ,  M e a s l e s ,  and  Whooping Cough.
( 1 9 1 6 - 1 9 4 5 )
T h i s  w ork  o n e r s  w i t h  a g e n e r a l  s u r v e y  o f  t h e  m o r b i d ­
i t y ,  m o r t a l i t y ,  and f a t a l i t y  r a t e s  i n  t h e  f o u r  d i s e a s e s  
i n  Glasgow f rom  1916 t o  1945 .
I n  Glasgow a n  a n n u a l  r e g i s t e r  i s  m a i n t a i n e d  by t h e  
M e d ic a l  O f f i c e r  o f  H e a l t h  o f  a l l  c a s e s  o f  s t a t u t o r i l y  
n o t i f i a b l e  i n f e c t i o u s  d i s e a s e s ,  a n d ,  i n  a d d i t i o n ,  o f  c e r ­
t a i n  o t h e r  i n f e c t i o u s  d i s e a s e s  n o t  s t a t u t o r i l y  n o t i f i a b l e  
b u t  o f  whose o c c u r r e n c e  t h e  M e d i c a l  O f f i c e r  o f  H e a l t h  h a s  
become aware# Among t h e  l a t t e r  a r e  i n c l u d e d  M e a s l e s  and  
Whooping Cough,  n e i t h e r  o f  w h i c h  i s  a s  y e t  n o t i f i a b l e  in  
S c o t  l a n d .
The t e r m  " r e g i s t e r e d "  c a s e s  i s  a c o n v e n i e n t  one w h e r e ­
w i t h  t o  d e s c r i b e  a l l  t h e  c a s e s  e n t e r e d  i n  t h e  r e g i s t e r .  The 
t e r m  i s  n o t  synonymous w i t h  rTn o t i f i c a t i o n s "  s i n c e  i t  i n ­
c l u d e s  c a s e s  w h i c h  have n o t  b e e n  n o t i f i e d  i n  t h e  o r d i n a r y  
s e n s e .  F u r t h e r ,  t h e  r e g i s t e r  i s  amended f o r  known e r r o r s  
o f  d i a g n o s i s .  T h r o u g h o u t  t h e  c o u r s e  o f  t h i s  work  num­
e r i c a l  d a t a  c o n c e r n i n g  m o r b i d i t y  i n  Glasgow w i l l  he b a s e d  
upon  " r e g i s t e r e d rT c a s e s .
The s t a t i s t i c s  b o t h  o f  m o r b i d i t y  and  m o r t a l i t y  w h i c h
3c o n s t i t u t e  t h e  s t a r t i n g  p o i n t  o f  t h e s e  s t u d i e s  hav e  b e e n  
o b t a i n e d  f ro m  two s o u r c e p ,  ( i )  t h e  p u b l i s h e d  A n n u a l  R e p o r t s  
o f  t h e  M e d i c a l  O f f i c e r  o f  H e a l t h  o f  G lasgow ,  and  ( i i )  t h e  
u n p u b l i s h e d  a n n u a l  r e c o r d s  o f  t h e  P u b l i c  H e a l t h  L i b r a r y ,  
a c c e s s  t o  w h ic h  was a l l o w e d  me d u r i n g  a  c o u r s e  o f  p o s t ­
g r a d u a t e  s t u d y  i n  t h e  I n s t i t u t e  o f  H y g ien e  o f  t h e  U n i v e r s i t y  
o f  G lasgow .
The a c t u a l  a n n u a l  n u m b ers  o f  " r e g i s t e r e d ” c a s e s  and  o f  
d e a t h s  a t t r i b u t e d  t o  e a c h  o f  t h e  f o u r  d i s e a s e s  a r e  shown 
i n  T a b le  1 .  T a b le  2 e x p r e s s e s  t h e  same d a t a  a s  r a t e s  p e r  
m i l l i o n  o f  t h e  t o t a l  c i t y  p o p u l a t i o n  f o r  e a c h  y e a r .  The 
p o p u l a t i o n  f i g u r e s  on w h i c h  t h e s e  r a t e s  have  been  b a s e d  have  
b e e n  o b t a i n e d  f ro m  t h e  A n n u a l  R e p o r t  o f  t h e  M e d i c a l  O f f i c e r  
o f  H e a l t h  f o r  1945 i n  w h i c h  a r e  g i v e n  a n n u a l  p o p u l a t i o n  
e s t i m a t e s  s i n c e  1861 .
I n  T a b le  3 t h e  a c t u a l  n u m b ers  o f  c a s e s  and  o f  d e a t h s  have  
b e e n  a g g r e g a t e d  f o r  5 - y e a r  p e r i o d s  an d  f o r  t h e  w h o le  30 
y e a r s ,  and  i n  T a b le  4 t h e s e  a g g r e g a t e s  hav e  b e e n  r e d u c e d  t o  
a v e r a g e  a n n u a l  r a t e s  p e r  m i l l i o n  t o t a l  p o p u l a t i o n  f o r  e a c h  
5 - y e a r  p e r i o d ,  and  f o r  t h e  3 0 - y e a r  p e r i o d .
M o r b i d i t y  r a t e s .
The c a s e - r a t e s  f o r  S c a r l e t  F e v e r  v a r y  b e t w e e n  1 ,2 5 8  c a s e s  
p e r  m i l l i o n  i n  1918 and  8 , 3 1 5  c a s e s  p e r  m i l l i o n  i n  1 9 3 2 .
Tattle 1 ,
Animal Cases and Deaths, Actual Numbers, Glasgow, 1916-45.
Year S ca r let Fever D iphtheria M easles Whooping Cough
Cases Deaths Cases Deaths Cases Deaths Cases Deaths
1916 4073 161 1336 136 10435 516 1682 159
1917 1806 36 1267 153 12967 628 11027 854
1918 1327 25 1534 183 8630 369 4038 412
1919 2724 49 1812 161 9039 528 6709 628
1920 3767 59 2017 160 11797 311 2671 145
1921 3517 54 1856 129 3050 110 10748 690
1922 3475 75 1689 139 18868 128 6 2850 198
1923 3568 72 1767 145 10305 560 4942 371
1924 3184 79 1899 137 8316 516 10048 648
1925 3812 68 1736 113 6507 118 12194 58?
1926 4684 88 2294 132 1611? 427 5818 182
1927 4117 44 3056 113 8983 507 9993 364
1928 3224 34 2581 140 10018 376 8055 381
1929 3331 40 2086 135 6421 80 5046 253
1930 4918 41 2580 145 12314 266 5726 225
1931 698O 74 2065 119 15268 416 9156 464
1932 9105 102 2100 119 5524 187 4623 128
1933 8539 83 2318 89 938 4 6412 227
1934 5917 77 2598 161 24423 514 5830 176
1935 4009 37 2409 115 890 8 7747 277
1936 4290 33 1925 54 20111 311 4174 117
1937 5563 29 2283 116 2244 29 8676 285
1938 4008 29 2790 132 15724 257 4102 88
1939 2934 11 3121 163 1452 2 6279 150
1940 1835 10 5142 226 10889 97 868 20
1941 1880 7 4008 155 1567 11 10917 286
1942 3060 9 3300 90 8255 65 1161 28
1943 3084 5 2893 81 7785 31 5515 90
1944 3355 7 2536 62 6299 16 5624 36
1945 3362 4 1943 33 5975 24 2744 35
Table 2«
Annual Case and Death Rates per M illio n  T otal Population
Glasgow. 1916-45•
Year S ca r let Fever D iphtheria Measles Whooping Cough
Case Death Case Death Case Death Case Death
Rate Rate Rate Rate Rate Rate Rate Rate
1916 3910 155 1282 131 10014 495 1614 155
1917 1723 34 1209 146 12372 599 10521 815
1918 1258 24 1454 173 8180 350 3827 391
1919 2567 46 1706 151 8511 309 6317 591
1920 5527 55 1889 150 11046 291 2501 136
1921 3272 50 1727 120 2837 102 9998 642
1922 3233 70 1571 129 17552 1196 2651 184
1923 3322 67 1645 135 9595 521 4601 345
1924 2965 74 1768 128 7743 480 9356 603
1925 3552 63 1618 105 6064 110 11364 547
1926 4297 81 2105 121 14786 392 5503 167
1927 3777 40 2785 104 8241 282 ’ 9168 534
1928 2958 51 2368 128 9340 345 7390 350
1929 5061 37 1916 124 5896 75 4637 232
1930 4516 38 2569 135 11308 244 5258 207
1931 6415 68 1898 109 14053 382 8397 426
1932 8515 95 1918 109 5045 171 4222 117
1933 7560 75 2102 81 850 4 5813 206
1934 5302 69 2328 144 21884 461 5224 158
1935 3583 33 2153 103 795 7 6923 248
1936 3830 29 1717 48 17956 278 3727 104
1937 4967 26 2038 104 2004 26 7746 254
1938 3553 26 2473 117 13940 228 3637 78
1959 2601 10 2767 145 1287 2 5566 133
1940 1756 10 4921 216 10420 93 831 19
1941 1799 7 3835 148 1500 11 10447 274
1942 2928 9 3158 86 7900 62 1111 27
1*43 2951 5 2768 78 7448 30 5278 86
1944 3195 7 2225 59 5999 15 3451 34
1945 3202 4 1850 31 5690 23 2613 33
Table 3*
Cases and D eaths, Actual Kumbers, fo r  5-year Periods and 
fo r  the? 30 Years* Glasgow, 1916-45•
Years S carlet F* D iphtheria Measles Whooping C*
Cases Deaths Cases Deaths Cases Deaths Cases Deaths
1916-20 13697 330 7966 793 52868 2152 26127 2198
1921-25 17556 348 8947 663 47046 2590 40782 2494
1926-30 20274 247 12577 665 53853 1456 32638 1405
1931-35 34350 373 11490 603 47043 1129 33748 1272
1936-40 18630 112 15259 691 50420 696 24099 660
1941-45 14741 32 14480 421 29879 147 23961 475
1916-45 119246 1442 70719 3836 281109 8170 181355 8504
Table 4«
Case and Death Rates* Average Annual Rates fo r  5-Year 
Periods and fo r  the 30 Years* Glasgow, 1916-45•
( Rates per M illio n  T otal Population)
Years S ca r le t P* D iphtheria Measles Whooping C*
Case Death Case Death Case Death Case Death
Rate Rate Rate Rate Rate Rate Rate Rate
1916-20 2597 63 1510 150 10022 408 4953 417
1921-25 3269 65 1666 123 8760 482 7594 464
1926-30 3721 45 2309 122 9885 267 5991 258
1931-35 6221 68 2081 109 8519 204 6112 230
1936-40 3362 20 2754 125 9099 126 4349 119
1941-45 2815 6 2766 80 5707 28 4576 91
1916-45 3682 45 2183 118 8679 252 5599 263
The a v e r a g e  a n n u a l  r a t e  f o r  t h e  w h o le  p e r i o d  i s  3 , 6 8 2 .  On 
t h e  w h o l e ,  t h e r e  h a s  b e e n  l i t t l e  v a r i a t i o n  b e t w e e n  one y e a r  
an d  t h e  n e x t ,  and  o n l y  one p e r i o d  o f  h i g h  p r e v a l e n c e  h a s  
o c c u r r e d ,  f ro m  1930 t o  1934 .  A c c o r d i n g l y  t h e  a v e r a g e
q u i n q u e n n i a l  r a t e s  show a n  a l m o s t  s y m m e t r i c a l  r i s e  and  f a l l
t o  an d
/ f ro m  t h i s  p e r i o d  o f  h i g h  p r e v a l e n c e  i n  t h e  f o u r t h  q u i n q u e n ­
n iu m .  T h e re  i s  no e v i d e n c e  t h a t  S c a r l e t  F e v e r  i s  t e n d i n g  
t o  become e i t h e r  more o r  l e s s  p r e v a l e n t .
The l o w e s t  a n n u a l  c a s e - r a t e  f o r  D i p h t h e r i a  i s  1 , 2 0 9  
i n  1917 ,  and  t h e  h i g h e s t  4 , 9 2 1  i n  1 9 4 0 .  The a v e r a g e  a n n u a l  
r a t e  o v e r  t h e  30 y e a r s  i s  2 , 1 8 3  p e r  m i l l i o n  t o t a l  p o p u l a t i o n .  
No m arked  f l u c t u a t i o n s  h av e  o c c u r r e d  b e tw e e n  one y e a r  and  
t h e  n e x t .  The g e n e r a l  t r e n d  i s  one o f  i n c r e a s i n g  p r e v a l e n c e  
t o w a r d s  t h e  p e a k  i n  1 9 4 0 .  T h e r e a f t e r  t h e r e  h a s  b e e n  a
p r o g r e s s i v e  a n n u a l  f a l l .  I n  1945 t h e  c a s e - r a t e  was  b e low
2 , 0 0 0  f o r  t h e  f i r s t  t i m e  s i n c e  1936 .
An e n t i r e l y  d i f f e r e n t  p i c t u r e  i s  p r e s e n t e d  by t h e  a n n u a l  
M e a s l e s  c a s e - r a t e s .  Here  t h e  l o w e s t  a n n u a l  r a t e  i s  795 i n  
1935 ,  and  t h e  h i g h e s t  2 1 , 8 8 4  i n  1934 .  The a v e r a g e  a n n u a l  
r a t e  o v e r  t h e  w ho le  p e r i o d  i s  8 , 6 7 9 .  M e a s l e s  i n  Glasgow 
e x h i b i t s  b i e n n i a l  p e r i o d i c i t y ,  e p i d e m i c s  commencing t y p i c a l l y  
t o w a r d s  t h e  end  o f  e a c h  o d d -n u m b e re d  y e a r  an d  c a r r y i n g  on 
i n t o  t h e  f i r s t  f ew  m o n th s  o f  t h e  s u c c e e d i n g  e v e n - n u m b e r e d  
y e a r .  When t h e  p e r i o d  o f  e p i d e m i c  p r e v a l e n c e  b a l a n c e s  
i t s e l f  b e t w e e n  t h e  en d  o f  t h e  one y e a r  and  t h e  b e g i n n i n g  
o f  t h e  n e x t > t h e  a n n u a l  c a s e - r a t e s  o f  e a c h  o f  t h e  two c a l e n d a r
y e a r s  w i l l  be s i m i l a r ,  ( e . g .  1927 ,  8241  c a s e s  p e r  m i l l i o n ,  
and  i n  1928 ,  9 , 3 4 0  c a s e s  p e r  m i l l i o n ) .  On some o c c a s i o n s  
t h e  p e a k  o f  t h e  e p i d e m i c  h a s  o c c u r r e d  e a r l i e r  t h a n  a t  t h e  
v e r y  end  o f  t h e  y e a r ,  an d  on s u c h  o c c a s i o n s  t h e  o d d - n u m b e re d  
y e a r  shows a  h i g h e r  c a s e  r a t e  t h a n  t h e  e v e n - n u m b e r e d  y e a r .
T h i s  h a p p e n e d  i n  1 9 1 7 - 1 8 ,  i n  1 9 2 3 - 2 4 ,  and  i n  1 9 3 1 - 3 2 .  More 
o f t e n ?h o w e v e r , t h e  e p i d e m i c  p e a k  h a s  b e e n  d e l a y e d  t o  t h e  
s p r i n g  m on ths  o f  t h e  e v e n - n u m b e r e d  y e a r ,  w i t h  t h e  r e s u l t  t h a t  
a  v e r y  low i n c i d e n c e  h a s  o c c u r r e d  i n  t h e  o d d -n u m b e re d  y e a r .  
V i o l e n t  i n t e r - a n n u a l  f l u c t u a t i o n s  f ro m  t h i s  c a u s e  h av e  
o c c u r r e d  i n  1 9 2 1 - 2 2 ,  1 9 3 3 - 4 ,  1 9 3 5 - 3 6 ,  1 9 3 7 - 3 8 ,  1 9 3 9 - 4 0 ,  and  
1 9 4 1 - 4 2 .  The q u i n q u e n n i a l  a v e r a g e  r a t e s  do n o t  a l t o g e t h e r  
sm oo th  o u t  t h e s e  f l u c t u a t i o n s  s i n c e  t h e  o d d -n u m b e re d  an d  e v e n -  
n um bered  y e a r s  i n t e r c h a n g e  i n  p r e p o n d e r a n c e  i n  e a c h  5 - y e a r  
p e r i o d .  The l a s t  q u in q u e n n iu m  shows some f a l l  i n  i n c i d e n c e  
f ro m  w hat  had  gone  b e f o r e .
As i n  M e a s l e s ,  b i e n n i a l  p e r i o d i c i t y  a l s o  o c c u r s  i n  
Whooping Cough,  and  i n t e r - a n n u a l  f l u c t u a t i o n s  i n  c a s e - r a t e s  
a r e  f r e q u e n t l y  s e e n .  The l o w e s t  a n n u a l  r a t e  i s  831 p e r  
m i l l i o n  i n  1940 ,  and t h e  h i g h e s t  1 1 ,3 6 4  i n  1925 .  The 3 0 -  
y e a r  a v e r a g e  a n n u a l  r a t e  i s  5 , 5 9 9  c a s e s  p e r  m i l l i o n .  The 
p e r i o d i c  e p i d e m i c s  o f  Whooping Cough t e n d  on t h e  w ho le  t o  
a l t e r n a t e  w i t h  t h o s e  o f  M e a s l e s  and  o c c u r  a t  t h e  end  o f  e a c h  
e v e n - n u m b e r e d  y e a r  and  t h e  b e g i n n i n g  o f  e a c h  o d d -n u m b e re d  
y e a r .  The b a l a n c e  b e t w e e n  t h e  two y e a r s  i s  more c o m p l e t e
6t h a n  i n  M e a s l e s ,  an d  i n t e r - a n n u a l  f l u c t u a t i o n s  a r e  t h e r e ­
f o r e  l e s s  v i o l e n t .  The q u i n q u e n n i a l  a v e r a g e  r a t e s  i n d i c a t e  
t h a t  Whooping Cough h a s  b e e n  r a t h e r  l e s s  p r e v a l e n t  i n  t h e  
l a s t  two q u i n q u e n n i a  t h a n  i n  t h e  e a r l i e r  o n e s .
On t h e  w h o l e ,  l o o k i n g  a t  a l l  f o u r  d i s e a s e s ,  we may s a y  
t h a t  a p a r t  f ro m  p e r i o d i c  f l u c t u a t i o n s ,  t h e  g e n e r a l  t r e n d  
o f  i n c i d e n c e  f o r  a l l  f o u r  d i s e a s e s  shows l i t t l e  e v i d e n c e  
o f  i n c r e a s e  o r  o f  d e c r e a s e  o v e r  t h e  c o u r s e  o f  t h e  30 y e a r s .
M o r t a l i t y  R a t e s .
The p o s i t i o n  w i t h  r e g a r d  t o  d e a t h - r a t e s  f ro m  t h e s e  
d i s e a s e s  i s  e n t i r e l y  d i f f e r e n t  f ro m  t h a t  o f  c a s e - r a t e s .
W i th  S c a r l e t  F e v e r  t h e  h i g h e s t  d e a t h - r a t e ,  155 p e r  
m i l l i o n  t o t a l  p o p u l a t i o n ,  o c c u r r e d  i n  1916 ,  and  t h e  l o w e s t  
4 p e r  m i l l i o n  o c c u r r e d  i n  1945 .  The 3 0 - y e a r  a n n u a l  
a v e r a g e  was 45 p e r  m i l l i o n .  The p e r i o d  o f  h i g h  c a s e - p r e v -  
a l e n c e  k e p t  t h e  d e a t h - r a t e s  a t  a h i g h e r  l e v e l ,  b u t  i n  t h e  
l a s t  two q u i n q u e n n i a  t h e r e  i s  e v i d e n c e  o f  a  s u b s t a n t i a l  f a l l ,  
a f a l l  w h ic h  h a s  b e e n  f a i r l y  p r o g r e s s i v e  f ro m  y e a r  t o  y e a r  
s i n c e  1932 .
The h i g h e s t  a n n u a l  d e a t h - r a t e  f ro m  D i p h t h e r i a ,  216 p e r  
m i l l i o n ,  o c c u r r e d  i n  1940 ,  and  t h e  l o w e s t ,  31  p e r  m i l l i o n  
o c c u r r e d  i n  1 9 4 5 .  The 3 0 - y e a r  a n n u a l  a v e r a g e  was  118 p e r  
m i l l i o n .  The D i p h t h e r i a  d e a t h - r a t e s  r e m a i n e d  f a i r l y  s t e a d y
7u p  t o  1939 ,  r o s e  s h a r p l y  d u r i n g  t h e  1 9 4 0 -4 1  e p i d e m i c ,  and  
t h e r e a f t e r  d r o p p e d  v e r y  r a p i d l y .
M e a s l e s  h ad  i t s  h i g h e s t  d e a t h - r a t e  i n  1922 ,  1 ,1 9 6  p e r  
m i l l i o n ,  and i t s  l o w e s t ,  2 d e a t h s  p e r  m i l l i o n  i n  1939 .  The 
a n n u a l  a v e r a g e  was 252 p e r  m i l l i o n .  The d e a t h - r a t e s  
f l u c t u a t e  w i t h  t h e  c a s e - r a t e s ,  h u t  t h e r e  h a s  b e e n  a  p r o ­
g r e s s i v e  f a l l  i n  d e a t h - r a t e  t h r o u g h o u t  t h e  p e r i o d ,  more 
e s p e c i a l l y  i n  t h e  l a s t  q u in q u e n n iu m .
The Whooping Cough d e a t h  r a t e  was  h i g h e s t  i n  1917 w i t h  
a  r a t e  o f  815 p e r  m i l l i o n ,  l o w e s t  i n  1940 w i t h  a  r a t e  o f  19 
p e r  m i l l i o n ,  and  a v e r a g i n g  o v e r  t h e  30 y e a r s ,  263 p e r  m i l l i o n .  
As w i t h  t h e  o t h e r  d i s e a s e s ,  d e a t h - r a t e s  f l u c t u a t e  w i t h  c a s e -  
r a t e s ,  b u t  t h e r e  h a s  b e e n  a  p r o g r e s s i v e  f a l l  i n  d e a t h - r a t e s  
o v e r  t h e  w ho le  p e r i o d .
F a t a l i t y  R a t e s .
!During t h e  c o u r s e  o f  t h i s  w ork  t h e  e x p r e s s i o n  " f a t a l i t y  
r a t e "  w i l l  be em p lo y ed  t o  i n d i c a t e  t h e  num ber  o f  d e a t h s  p e r  
100  r e g i s t e r e d  c a s e s .
The f a t a l i t y  r a t e  i n  e a c h  d i s e a s e  f o r  e a c h  y e a r  i s  shown 
i n  T a b le  5 ,  w h i l e  t h e  a v e r a g e  f a t a l i t y  r a t e s  f o r  e a c h  
q u i n q u e n n iu m  and  f o r  t h e  30 y e a r  p e r i o d  a r e  g i v e n  i n  T a b le  
6 •
I n  e a c h  d i s e a s e  t h e r e  i s  a n  a l m o s t  p r o g r e s s i v e  r e d u c t i o n  
i n  f a t a l i t y  r a t e ,  y e a r  by y e a r ,  f ro m  t h e  b e g i n n i n g  o f  t h e
Year
1916
1917
1918
1919
1920
1921
1922
1923
1924
1925
1926
1927
1928
1929
1930
1931
1932
1933
1934
1935
1936
1937
1938
1939
1940
1941
1942
1943
1944
1945
Table 5 .
Annual F a ta lity  R ates, Glasgow, 1916-45*
S carlet Fever D iphtheria Measles Whooping Cough
4 .0 10.2 4 .9 9 .5
2*0 12.1 4 .8 7 .7
1 .9 11.9 4 .3 10.2
1 .8 8 .9 3 .6 9 .4
1 .6 7 .9 2 .6 5 .4
1 .5 7 .0 3.6 6 .4
2 .2 8 .2 6 .8 6 .9
2 .0 8 .2 5 .4 7 .5
2 .5 7 .2 6 .2 6 .4
1 .8 6 .5 1 .8 4 .8
1 .9 5 .8 2 .6 4 .8
1 .1 3 .7 3 .4 3.6
1 .1 5 .4 3 .8 4 .7
1.2 6 .5 1 .2 5 .0
0 .8 5 .6 2 .2 3 .9
1 .1 5 .8 2 .7 5 .1
1 .1 5 .7 3 .4 2 .8
1 .0 3 .8 0 .4 3 .5
1 .3 6 .2 2 .1 3 .0
0 .9 4 .8 0 .9 3 .6
0 .8 2 .8 1 .5 2 .8
0 .5 5.1 1.3 5 .3
0 .7 4 .7 1 .6 2 .1
0 .4 5*2 0 .1 2 .4
0 .5 4*4 0 .9 2.3
0 .4 3 .9 0 .7 2 .6
0 .3 2 .7 0 .8 2 .4
0 .2 2 .8 0 .4 1 .6
0 .2 2 .7 0 .3 1 .0
0 .1 1 .7 0 .4 1 .3
Table 6 .
Quinquennial and 30-year F a ta lity  R ates, Glasgow, 1916-45*
Years S carlet Fever D iphtheria M easles Whooping Cough
1916-20 2 .4  10 .0  4 .1  8 .4
1921-25 2 .0  7 .4  5 .5  6 .1
1926-30 1 .2  5 .3  2 .7  4 .3
1931-35 1 .1  5 .2  2 .4  3 .8
1936-40 0 .6  4 .5  1 .4  2 .7
1941*45 0 .2  2 .9  0 .5  2 .0
1916-45 1 .2 5 .4  2 .9 4 .7
8p e r i o d  t o  t h e  e n d .  The S c a r l e t  F e v e r  f a t a l i t y  r a t e  h a s  
f a l l e n  f ro m  4 . 0  i n  1916 t o  0 . 1  i n  1 9 4 5 .  The D i p h t h e r i a  
f a t a l i t y  r a t e  h a s  f a l l e n  f ro m  12 .1*  i n  1917 t o  1 . 7  i n  1 9 4 5 .  
The f a t a l i t y  r a t e  o f  M e a s l e s  was h i g h e s t ,  6 . 8, i n  1922 ,  and  
l o w e s t ,  0 .1 *  i n  1 9 3 9 .  Whooping Cough had  a f a t a l i t y  r a t e  
o f  1 0 .2 -  i n  1 9 1 8 ,  and  o f  1 . 0 ,  i n  1944 .
F o r  t h e  p u r p o s e  o f  more r e a d i l y  c o m p a r in g  t h e  g e n e r a l  
t r e n d  o f  t h e  d i s e a s e s ,  one w i t h  a n o t h e r ,  T a h le  7 h a s  b ee n  
p r e p a r e d  f ro m  t h e  f o r e g o i n g  t a b l e s  t o  show t h e  r e l a t i v e  
t r e n d s  o f  t h e  c a s e , d e a t h ,  an d  f a t a l i t y  r a t e  i n  e a c h  q u i n ­
q uenn ium ,  a l l  t h e  r a t e s  f o r  1 9 1 6 -2 0  b e i n g  t a k e n  a s  100 and  
t h e  r a t e s  f o r  t h e  s u c c e e d i n g  q u i n q u e n n i a  b e i n g  e x p r e s s e d  a s  
p e r c e n t a g e s  o f  t h e  1 9 1 6 -2 0  r a t e s .
I t  becom es  a p p a r e n t  t h a t  t h e  f a l l  i n  d e a t h  r a t e  and  i n  
f a t a l i t y  r a t e  h a s  n o t  o c c u r r e d  t o  t h e  same e x t e n t  i n  e a c h  
d i s e a s e .  M e a s l e s  shows t h e  g r e a t e s t  f a l l  i n  d e a t h - r a t e ,  
f o l l o w e d  c l o s e l y  by S c a r l e t  F e v e r ;  t h e  Whooping Cough d e a t h -  
r a t e  h a s  i n  t h e  l a s t  q u in q u e n n iu m  d r o p p e d  t o  r a t h e r  l e s s  t h a n  
one q u a r t e r  o f  w ha t  i t  was  i n  t h e  f i r s t  q u i n q u e n n iu m ,  an d  
t h e  D i p h t h e r i a  d e a t h - r a t e  h a s  j u s t  f a i l e d  t o  h a l v e  i t s e l f .
S c a r l e t  F e v e r  shows t h e  g r e a t e s t  r e d u c t i o n  i n  f a t a l i t y  
r a t e ,  f o l l o w e d  c l o s e l y  by M e a s l e s .  The r e d u c t i o n  i n  t h e  
f a t a l i t y  r a t e  o f  Whooping Cough and  D i p h t h e r i a  a r e  n o t  q u i t e
Table 7 .
P ro p o rtio n a te  Case, D eath, and F a t a l i t y  H a tes ,
1916-20 R ates -  100o
Years S c a r le t  Fever D ip h th e ria  M easles Whooping Cough
Case R ates
1916-20 100 100 100 100
1921-25 126 110 87 153
1926-30 143 153 99 121
1931-35 240 138 85 123
1936-40 129 182 91 88
1941-45 108 183 57 92
Death R ates
1916-20 100 100 100 100
1921-25 103 82 118 111
1926-30 71 81 65 62
1931-35 108 73 50 55
1936-40 32 83 31 29
1941-45 10 53 7 22
F a ta l i ty  Rates
1916-20 100 100 100 100
1921-25 83 74 134 73
1926-30 50 53 66 51
1931-35 46 52 59 45
1936-40 25 45 34 32
1941-45 8 29 12 24
9so  g r e a t ,  t h o u g h  t h e y  a r e ,  n e v e r t h e l e s s ,  c o n s i d e r a b l e .
U n d o u b t e d l y  t h e  o u t s t a n d i n g  f e a t u r e  o f  t h e  g e n e r a l  
t r e n d  o f  t h e  f o u r  d i s e a s e s  d u r i n g  t h e  3 0 - y e a r  p e r i o d  i s  t h e  
a l m o s t  u n b r o k e n  s u c c e s s i o n  o f  d i m i n i s h i n g  f a t a l i t y  r a t e s .
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S e c t i o n  2 .
F a c to rs  in f lu e n c in g  th e  e p id e m io lo g ic a l  behaviour
of th e se  fo u r  d i s e a s e s .
We s h a l l  now v e r y  b r i e f l y  r e v i e w  some o f  t h e  f a c t o r s  
w h i c h ,  i t  i s  p r o b a b l e ,  have  b e e n  i n f l u e n c i n g  t h e  b e h a v i o u r  
o f  t h e  f  o u r  d i s e a s e s  so  a s  t o  p r o d u c e  t h e  t r e n d s  t h a t  have  
j u s t  b e e n  d e s c r i b e d .
B e f o r e  d i s c u s s i n g  s e p a r a t e  f a c t o r s ,  i t  s h o u l d  be n o t e d  
t h a t  v a r i a t i o n s  i n  t h e  p r e v a l e n c e  and  s e v e r i t y  o f  i n f e c t i o u s  
d i s e a s e  a r e  w e l l - r e c o g n i s e d  phenom ena,  and  t h a t  t h e  w a x in g  
and w a n in g  o f  v a r i o u s  i n f e c t i o u s  d i s e a s e s  have  b e e n  o b s e r v e d  
t h r o u g h o u t  t h e  c e n t u r i e s .  Long t e r m  o r  1 s e c u l a r T v a r i a t i o n s  
i n  p r e v a l e n c e  o r  s e v e r i t y  a r e  t h o s e  w h ich  s p r e a d  t h e m s e l v e s  
o u t  o v e r  many y e a r s ,  t h e  f u l l  c y c l e  o f  r i s e  an d  f a l l  t a k i n g  
p e r h a p s  a  h u n d r e d  y e a r s  o r  m ore .  T h i s  i s  w e l l  i l l u s t r a t e d  
by S c a r l e t  F e v e r  w h i c h  was p r e v a l e n t  and  s e v e r e  t h r o u g h o u t  
t h e  c o u n t r y  i n  t h e  l a t t e r  h a l f  o f  t h e  l H t h  c e n t u r y ,  s u b s i d e d  
by t h e  b e g i n n i n g  o f  t h e  l a s t  c e n t u r y ,  an d  a g a i n  r o s e  i n  
i n t e n s i t y  j u s t  a f t e r  t h e  m id d le  o f  t h e  c e n t u r y .  S i n c e  a b o u t  
1 8 7 0 , h o w e v e r ,  t h e r e  h a s  b e e n  a p r o g r e s s i v e  d i m i n u t i o n  i n  
t h e  s e v e r i t y  o f  t h e  d i s e a s e .
S u p e r im p o s e d  u p o n  t h e s e  l o n g - t e r m  v a r i a t i o n s  t h e r e  a r e  
s h o r t - t e r m ,  ' p e r i o d i c 1 o r  ’ c y c l i c a l ’ v a r i a t i o n s  o c c u r r i n g
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e v e r y  few y e a r s  and  l a s t i n g  one o r  more y e a r s .  S c a r l e t  
F e v e r  shows s u c h  v a r i a t i o n s  d u r i n g  t h e  c o u r s e  o f  t h e  30 
y e a r s  t h a t  we a r e  s t u d y i n g .  I n  T a b le  2 ,  we s e e  t h e  r i s e  
an d  f a l l  o f  c a s e - r a t e s  o v e r  s h o r t  n u m b ers  o f  y e a r s .  T h e re  
was a minimum i n c i d e n c e  i n  1918 r i s i n g  t o  a maximum i n  1926 ,  
f o l l o w e d  by a f a l l  i n  1928 and  t h e r e a f t e r  a n  i n c r e a s i n g  
i n c i d e n c e  r e a c h i n g  a p e a k  i n  1 9 3 2 .  A f t e r  t h i s  a  f a l l  
comes, up  t o  1940, a f t e r  w h ic h  i n c i d e n c e  b e g i n s  t o  r i s e  a g a i n .  
T h e re  i s  no r e g u l a r  p e r i o d i c i t y  a b o u t  t h e s e  v a r i a t i o n s  
th o u g h  we may s a y  t h a t  a p e r i o d  o f  i n c r e a s e d  p r e v a l e n c e  o f  
S c a r l e t  F e v e r  i s  t o  be e x p e c t e d  i n  Glasgow e v e r y  f o u r  t o  
s e v e n  y e a r s ,
A s i m i l a r  p e r i o d i c i t y  c a n  be s e e n  i n  D i p h t h e r i a .  I n  
Glasgow y e a r s  o f  maximum p r e v a l e n c e  o c c u r r e d  i n  1 9 2 0 ,  1927 ,  
1 9 3 0 , 1934 ,  and  1940 .  R e f e r e n c e  h a s  a l r e a d y  b e e n  made i n  
t h e  l a s t  s e c t i o n  t o  t h e  b i e n n i a l  p e r i o d i c i t y  b o t h  o f  M e a s l e s  
and  o f  Whooping Cough.
A t h i r d  t y p e  o f  v a r i a t i o n  i n  p r e v a l e n c e  a l s o  o c c u r s ,  
s e a s o n a l  v a r i a t i o n .  We have  a l r e a d y  m e n t i o n e d  t h a t  b o t h  
M e a s l e s  and  Whooping Cough a r e  w i n t e r  d i s e a s e s , t h o u g h  t h e  
e p i d e m i c s  may come e a r l y  o r  l a t e .  F o r  S c a r l e t  F e v e r  t h e  
s e a s o n  o f  maximum p r e v a l e n c e  i s  t y p i c a l l y  t h e  l a t e  au tu m n  
and  e a r l y  w i n t e r  w i t h  a t e n d e n c y  t o w a r d s  a s e c o n d a r y  p e a k  
i n  t h e  l a t e  s p r i n g .  D i p h t h e r i a  s p r e a d s  i t s  maximum p r e v a l ­
e n c e  o v e r  t h e  w h o le  c o u r s e  o f  t h e  w i n t e r  m o n th s .
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To i l l u s t r a t e  t h e s e  s e a s o n a l  v a r i a t i o n s ,  t h e  t o t a l  
m o n t h l y  c i t y  c a s e s  f o r  c e r t a i n  y e a r s  h av e  h e e n  t a b u l a t e d  
i n  T a b le  8 . I t  s h o u l d  be n o t e d  t h a t  t h e  t i m e - s e r i e s  i n  
e a c h  s e r i e s  s t a r t s  i n  J u l y .  A l s o  i n c l u d e d  a r e  p r o p o r t i o n a t e  
m o n t h l y  r a t e s ,  t h e  t o t a l  num ber  o f  c a s e s  i n  e a c h  month  
b e i n g  e x p r e s s e d  a s  a  p e r c e n t a g e  o f  t h e  J a n u a r y  t o t a l  f o r  
e a c h  s e r i e s .  B o th  t h e  1 9 3 6 -7  Whooping Cough e p i d e m i c  an d  
t h e  1937-38  M e a s l e s  e p i d e m i c  o f f e r  e x a m p le s  o f  t h e  e p i d e m i c  
b e i n g  d e l a y e d  t o  t h e  s p r i n g  m o n th s .
The s e c u l a r ,  t h e  p e r i o d i c ,  and  t h e  s e a s o n a l  v a r i a t i o n s  
must  a l l  be t a k e n  i n t o  a c c o u n t  when s t u d y i n g  t h e  g e n e r a l  
t r e n d  o f  t h e  i n f e c t i o u s  d i s e a s e s .  But t h e r e  a r e  many o t h e r  
f a c t o r s  w h i c h  we must  c o n s i d e r .  As H a r r i e s  and  Mitman s a y  
( 1 9 4 7 ,  page  8 9 ) ,  TTMany com plex  and  v a r i a b l e  f a c t o r s  a r e  
c o n c e r n e d  i n  t h e  d i s p e r s a b i l i t y  and  f a t a l i t y  o f  i n f e c t i o u s  
d i s e a s e .  The two p r i m a r y  o n e s  a r e  t h e  r e s i s t a n c e  o f  t h e  
h o s t s  and  t h e  p r e v a l e n c e  and  v i r u l e n c e  o f  t h e  c a u s a t i v e  
o r g a n i s m  b u t  b o t h  a r e  i n f l u e n c e d  by  t h e  e n v i r o n m e n t  o f  t h e  
h e r d .  E n v i r o n m e n t  i n c l u d e s  w e a t h e r ,  s e a s o n a l  and  g e o ­
g r a p h i c a l  i n f l u e n c e s ,  s o c i a l  c o n d i t i o n s  s u c h  a s  p o v e r t y ,  
n u t r i t i o n  and  h o u s i n g ,  s a n i t a t i o n ,  h y g i e n e ,  an d  d e n s i t y  an d  
movement o f  p o p u l a t i o n s ” .
I t  i s  n o t  i n t e n d e d  h e r e ,  i n  w h a t  i s  m e r e l y  a n  i n t r o ­
d u c t o r y  c h a p t e r ,  t o  e n t e r  i n t o  a f u l l  d i s c u s s i o n  o f  t h e s e  
"many com plex  and v a r i a b l e  f a c t o r s ” t h a t  a r e  c o n c e r n e d .
Table 8*
Monthly Case In c id en ce ,
A ctual Monthly Case3, and Monthly Cases Expressed as P ercen tag es  
o f th e  January  C ases. Glasgow*
S c a r le t  Fever D ip h th e ria
1925-24 1937-38 1925-24 1937-36
Month Cases 1o Cases i Cases i Cases t
Ju ly 169 72 174 42 76 54 113 47
August 229 ' 98 3 68 90 74 33 203 85
September 26? 114 431 105 123 55 221 93
O ctober 365 154 560 136 150 66 246 105
November 309 131 ‘ 636 155 155 69 252 105
December 219 93 462 113 195 86 240 100
January 255 100 410 100 M 100 239 100
February 184 78 558 87 205 90 209 88
March 204 87 379 93 180 80 275 115
A p ril 215 91 339 85 118 52 244 102
May 226 97 366 90 157 70 193 81
June 260 111 329 80 152 59 218 91
M easles
1925-24 1937-38
Whooping Cough
1924-25 1936-37
Month Case3 % Cases * Cases fo Cases $
Ju ly 215 8 63 2 450 22 85 5
August 506 11 18 1 804 39 214 14
September 352 12 49 1 551 2? 437 29
O ctober 1274 45 155 4 660 33 495 52
November 2131 77 546 14 1069 52 755 50
December 2866 101 1121 30 1049 51 78 6 51
January 2836 100 3767 100 2062 100 1523 100
February 1694 67 4875 130 1445 70 1793 118
March 1468 52 4748 128 1835 89 1841 121
A p ril 940 35 1455 39 1700 85 1850 121
May 693 24 639 17 1516 74 669 44
June 280 10 208 6 1093 53 424 28
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I t  w i l l  be s u f f i c i e n t  t o  r e f e r  t o  some o f  t h e s e  w e l l  r e c o g ­
n i s e d  f a c t o r s  a n d  t o  d e m o n s t r a t e  by  a  means  o f  a  few t a b l e s  
how t h e s e  f a c t o r s  h av e  b e e n  o p e r a t i n g .
A* V a r i a t i o n  i n  t h e  p r e v a l e n c e  a n d  v i r u l e n c e  o f  t h e
c a u s a t i v e  o r g a n i s m .
l i t t l e  c a n  be s a i d  a t  p r e s e n t  a b o u t  p o s s i b l e  v a r i a t i o n s  
i n  t h e  M e a s l e s  v i r u s  o r  i n  t h e  H a e m o p h i lu s  p e r t u s s i s .
Much h a s  b e e n  w r i t t e n  a b o u t  t h e  t y p e s  o f  s t r e p t o c o c c i  r e s ­
p o n s i b l e  f o r  S c a r l e t  F e v e r ,  b u t  we a r e  f a r  f ro m  h a v i n g  h e a r d  
t h e  l a s t  word  on t h i s  i n t r i c a t e  p r o b l e m .  R e c e n t  w ork  on 
t h e  C o j jn e b a c t e r iu m  d i p h t h e r i a e ,  h o w e v e r ,  w i t h  r e g a r d  t o  t h e  
t h r e e  m a in  t y p e s  -  g r a v i s ,  i n t e r m e d i u s ,  and  m i t i s ,  t h e i r  
s u b - t y p e s ,  and  t h e  s i g n i f i c a n c e  o f  " a t y p i c a l ” s t r a i n s ,  o f f e r s  
u s  a t  l e a s t  a s t r o n g  l e a d  t o w a r d s  a n  e x p l a n a t i o n  o f  p e r i o d i c  
v a r i a t i o n  i n  t h e  p r e v a l e n c e  and  v i r u l e n c e  o f  D i p h t h e r i a .
In  L e e t e ' s  r e v i e w  (1 9 4 4 )  o f  s i x  y e a r s  o f  b a c t e r i o l o g i c a l  
t y p i n g  i n  H u l l ,  h i s  a c c o u n t  o f  t h e  r i s e  and  f a l l  o f  d i f f e r e n t  
g r a v i s  s u b - t y p e s  and  o f  t h e  t r a n s i e n t  p r e d o m in a n c e  i n  1941 
o f  t h e  a t y p i c a l  and  d e a d l y  E d i n b u r g h - C h r i s t  i s o n  s t r a i n  Ho.
( E . C . 4 . ) ,  i s  o f  p r o f o u n d  e p i d e m i o l o g i c a l  i n t e r e s t .
I n  G lasg o w ,  t h e  b a c t e r i o l o g i c a l  t y p e s  o f  C . d i p h t h e r i a e  
have  b e e n  d e s c r i b e d  by C a r t e r  i n  t h r e e  r e p o r t s ,  t h e  t h i r d  
o f  w h ic h  c o v e r s  t h e  y e a r s  1934 t o  1942 and  d e a l s  w i t h  t h e
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r e s u l t s  o f  t y p i n g  some I S , 000 s t r a i n s .  I n  1934 g r a v i s  
c o n t r i b u t e d  5 . 2 £  o f  t h e  s t r a i n s  t h a t  w e re  i n v e s t i g a t e d ,  h u t  
by  1942 ,  68.296 o f  t h e  r e c o v e r e d  s t r a i n s  w ere  o f  g r a v i s  t y p e .  
Over  t h e  same p e r i o d  t h e  i n t e r m e d i u s  t y p e  h a d  f a l l e n  f ro m  
6 1 . 1 ^  i n  1934 t o  1 8 .696 i n  1942,  and  m i t i s  f ro m  3 1 .496 t o  1396. 
The a c t u a l  c h a n g e o v e r  i n  p r e d o m in a n c e  f ro m  i n t e r m e d i u s  t o  
g r a v i s  t o o k  p l a c e  i n  1938 and  was  f a i r l y  s u d d e n ,  t h e  p r e ­
c e d i n g  y e a r s  and  s u c c e e d i n g  y e a r s  show ing  a s m a l l e rd e g re e  of 
ch ange  o f  t y p e .  T h e re  i s ,  h o w e v e r ,  no e v i d e n c e  o f  any 
s u b s t a n t i a l l y  i n c r e a s e d  f a t a l i t y - r a t e  a c c o m p a n y in g  t h e  c h a n g e ­
o v e r .  I n  Glagow g r a v i s  h a s  b e e n  s c a r c e l y  more l e t h a l  t h a n  
t h e  i n t e r m e d i u s  t y p e .  As G a r t e r  h a s  s a i d  "fche a r r e s t i n g  
f e a t u r e  o f  t h e  g r a v i s  s t r a i n  i n  Glasgow h a s  b e e n  n o t  i t s  
l e t h a l i t y  b u t  i t s  c o m m u n i e a b i l i t y ” .
W hile  i t  i s  f e a s i b l e  t h a t  p e r i o d s  o f  i n c r e a s e d  p r e v a l e n c e  
o f  S c a r l e t  F e v e r , s u c h  a s  o c c u r r e d  f ro m  1931 t o  1933 ,  may 
s i m i l a r l y  be a t t r i b u t e d  t o  a  ch an g e  i n  t y p e  o f  t h e  o a t h o g e n  
i t  i s  i m p r o b a b l e  t h a t  s u c h  a  chan g e  i n  t y p e  i s  r e s p o n s i b l e  
f o r  t h e  b i e n n i a l  e p i d e m i c s  o f  M e a s l e s  and  Whooping Cough.
Such e v i d e n c e  a s  t h e r e  i s  seems t o  s u g g e s t  t h a t  e p i d e m i c s  
o f  t h e  two l a t t e r  d i s e a s e s  o c c u r  when a  s u f f i c i e n t  num ber  
o f  s u s c e p t i b l e  p e r s o n s  hav e  accum«Lated i n  t h e  p o p u l a t i o n ,  a n d  
t h a t  t h e  e p i d e m i c s  wane when t h e  r e m a i n i n g  s \ i s c e p t i b l e s  a r e  
d i l u t e d  by p e r s o n s  who have  a c q u i r e d  i n  one way o r  a n o t h e r  
im m uni ty  t o  t h e  d i s e a s e .
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B« R e s i s t a n c e  o f  t h e  H o s t s .
U n d er  t h i s  h e a d  we s h a l l  d i s c u s s  t h o s e  f a c t o r s  w h ic h  
i n f l u e n c e  t h e  r e s i s t a n c e  o f  t h e  i n d i v i d u a l  a s  d i s t i n c t  f r o m  
t h e  r e s i s t a n c e  o f  t h e  h e r d .
1 .  Age and  R e s i s t a n c e .
I t  i s  p r o b a b l e  t h a t  most  p e r s o n s  a r e  s u s c e p t i b l e  t o  e a c h  
o f  t h e  f o u r  d i s e a s e s ,  r e g a r d l e s s  o f  a g e ,  i f  t h e y  have  n o t  
p r e v i o u s l y  b e e n  i n  c o n t a c t  i n  any  way w i t h  t h e  d i s e a s e s .  
A c c o r d i n g l y  i t  i s  o n l y  c o r r e e t  t o  s p e a k  o f  t h e  d i s e a s e s  a s  
" d i s e a s e s  o f  c h i l d h o o d " ,  when we m e a n ' t h a t  d i s e a s e s  w h i c h ,  
i n  t h i s  c o u n t r y  a t  any  r a t e ,  c o n c e n t r a t e  t h e i r  a t t a c k  u p o n  
c h i l d r e n  n o t  b e c a u s e  o f  an y  i n h e r e n t  s u s c e p t i b i l i t y  among 
c h i l d r e n ,  b u t  b e c a u s e  a d u l t s  have  had  an  o p p o r t u n i t y  t o  
a c q u i r e  immunity  by p r e v i o u s  e x p o s u r e  o r  a t t a c k .
T h e re  have  b e e n  n u m ero u s  e p i d e m i c s  o f  M e a s l e s  among 
a d u l t  p o p u l a t i o n s ,  s u c h  a s  t h e  F a r o e  I s l a n d s  e p i d e m i c  o f  
1846 and  t h e  F i j i  I s l a n d s  ep d e m ic  o f  18 7 5 .  I n  b o t h  o f  t h e s e  
e p i d e m i c s  i t  was  e v i d e n t  t h a t  c h i l d r e n  w e re  no more s u s c e p t ­
i b l e  t o  a t t a c k  t h a n  w e re  t h e  a d u l t s  o f  t h e  same p o p u l a t i o n .
I n  G lasgow,  h o w e v e r ,  e a c h  o f  t h e  f o u r  d i s e a s e  e s p e c i a l l y  
a t t a c k s  c h i l d r e n .  T a b le  9 ,  p r e p a r e d  f ro m  d a t a  w h ic h  w i l l  
be  p r e s e n t e d  i n  t h e  n e x t  c h a p t e r ,  shows t h e  p e r c e n t a g e  
d i s t r i b u t i o n  o f  c a s e s  an d  d e a t h s  and  t h e  f a t a l i t y  r a t e s  f o r  
v a r i o u s  a g e - g r o u p s ,  c o n s o l i d a t e d  f o r  t h e  w h o le  3 0 - y e a r  p e r i o d ,  
1 9 1 6 - 4 5 .  Most o f  t h e  c a s e s  i n  e a c h  d i s e a s e  o c c u r  i n  t h e
Table 9*
Percentage D istr ib u tio n  o f Cases and Deaths, and F a ta lity  Rates fo r  
Various Age*£ roups • Glasgow, 1916-45*
S carlet Fever
Age-group -1 -2 -5 -10 -15 15- A ll Ages
Cases 0*7 3.6 23.2 40.9 16.8 14 .8 100
Deaths 5*3 16.1 34.1 25.2 6 .2 13.1 100
F a ta lity  9*2 
Rate
5 .4 1 .8 0 .7 0 .4 1 .1 1 .2
D iohtheria
Cases 2*0 4 .9 24.0 35.2 14.5 19.4 100
Deaths 8*6 17.0 37.4 27.9 4 .3 4 .8 100
F a ta lity 2 3 .6
Rate
18.8 8 .5 4 .3 1 .6 1 .3 5 .4
Measles
Cases 6*1 11.9 36.1 42.7 1 .8 1 .4 100
Deaths 28*5 44.9 22.9 5.2 0 .1 0 .4 100
F a ta lity  13*7 
Rate
10*9 1 .8 0 .2 0 .2 0 .8 2 .9
Ufhoouing Cough
Cases 10*3 11.2 34.7 42.2 1 .4 0 .2 100
Deaths 41 .9 35.9 19.3 2 .7 0 .1 0 .1 100
F a ta lity  19*0 
Rate
15.0 2 .6 0 .3 0 .2 1 .4 4 .7
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5 -1 0  a g e - g r o u p ,  and  t h i s  i s  f o l l o w e d  by t h e  2 - 5  a g e - g r o u p .  
Very  few e a s e s  o f  S e a r l e t  F e v e r  and  D i p h t h e r i a  o c c u r  i n  t h e  
f i r s t  y e a r  o f  l i f e ,  b u t  t h e s e  two d i s e a s e  have  a  c o n s i d e r a b l e  
p r o p o r t i o n  o f  a d u l t  c a s e s .
I n  S c a r l e t  F e v e r  an d  D i p h t h e r i a  most  o f  t h e  d e a t h s  o c c u r  
i n  t h e  2 -5  a g e - g r o u p ,  i n  M e a s l e s  i n  t h e  1 -2  a & e - g r o u p ,  and  
i n  Whooping Cough i n  t h e  0 - 1  a g e - g r o u p .
I n  e a c h  d i s e a s e  t h e  f a t a l i t y  r a t e  i s  h i g h  i n  t h e  f i r s t  
y e a r  o f  l i f e ,  and  f a l l s  p r o g r e s s i v e l y  d u r i n g  c h i l d - h o o d  t o  
be f o l l o w e d  by a  s l i g h t  r i s e  i n  a d u l t  l i f e ,  e x c e p t  i n  
D i p h t h e r i a .
I t  i s  g e n e r a l l y  a d m i t t e d  t h a t  t h e r e  i s  some d e g r e e  o f  
r e s i s t a n c e  t o  s p e c i f i c  i n f e c t i o n s  d u r i n g  t h e  e a r l y - m o n t h s  
o f  l i f e .  T h i s  we may p resum e  t o  be some fo rm  o f  p a s s i v e  
im m uni ty  a c q u i r e d  d u r i n g  i n t p a - u t e r i n e  l i f e  and  p o s s i b l y  
s u s t a i n e d  a f t e r  b i r t h  by  a n t i b o d i e s  i n  t h e  m a t e r n a l  m i l k .
The m echan ism  o f  th i s  c o n g e n i t a l  im m uni ty  h o w e v e r  i s  n o t  
a l t o g e t h e r  c l e a r .  I t  i s  a p p a r e n t ,  h o w e v e r ,  f ro m  T a b le  9 ,  
t h a t  i f  an  i n f a n t  d o e s  a c q u i r e  one o f  t h e s e  d i s e a s e s  i n  t h e  
f i r s t  y e a r  o f  l i f e  t h e  r i s k  o f  a f a t a l  outcome i s  c o n s i d e r ­
a b l e .
2 .  S ex .
D i f f e r e n c e s  i n  m o r b i d i t y ,  m o r t a l i t y ,  and  f a t a l i t y  r a t e s  
o c c u r  b e t w e e n  t h e  two s e x e s *  To  e x e m p l i f y  t h e s e  d i f f e r ­
e n c e s ,  T a b l e  10 shows,  f o r  t h e  t h r e e  y e a r  p e r i o d  1 9 3 0 - 3 2 ,
Table 10*
Cases
Sex D istr ib u tio n , A ll Ages, 1930-32*
S c a r le t  Fever D ip h th e ria  M easles Whooping Cough
Male
Female
Female Cases as 
P ercen tage o f Male
Deaths Male
Female
Female Deaths as 
Percentage o f Male
F a ta l i ty  Male
Rate -c ,Female
9211 2962 16298 8987
11792 3783 16808 10498
128 128 103 11?
98 197 452 377
119 186 417 440
122 95 92 117
1.1 6 .6 2 .8 4 .2
1 .0 4 .9 2 .5 4 .2
be 91 74 89 100
Table 11*
Sex D is tr ib u t io n  in  Age-Groups, 1930-32* Cases*
S c a r le t  Fever
-1 -2 -5 -10 -15 -20 -25 -35 -45 —55 —65 65—A ll Ages
Male 93 355 2252 3853 1428 524 246 290 121 36 11 2 9211
Female# 68 354 2568 4752 2047 822 515 567 210 58 27 4 11792
f  o f  
Male 73 100 105 124 143 157 209 196 174 161 245 200
128
D ip h th e ria
Male 72 179 807 1199 383 137 70 67 29 10 6 3 2962
Female 48 139 815 1481 571 282 196 162 52 27 2g 2 3783
i  o f 
Male 67 78 101 124 149 206 280 242 179 270 133 67 128
M easles
Male 1126 1958 5804 7200 155 15 16 20 2 1 1 - 16298
Female 1049 1984 5934 7326 224 75 129 68 15 5 - 1 16808
i  o f 
Male 92 102 102 102 144 500 809 340 650 500 *»* 105
Whooping Cough
Male 932 1008 3072 3856 108 4 - 4 2 1 - - 8987
Female 1029 1182 3598 4531 135 5 2 13 1 - 1 1 10498
i  o f
Male
110 118 117 118 125 125 — 325 50 — — — 117
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t h e  s e x  d i s t r i b u t i o n  o f  c a s e s  and  o f  d e a t h s ,  t h e  f e m a l e  
t o t a l s  e x p r e s s e d  a s  a p e r c e n t a g e  o f  t h e  male t o t a l s ,  and  
t h e  f a t a l i t y  r a t e  f o r  e a c h  s e x .  The p e r i o d  1 9 3 0 -3 2  was 
s e l e c t e d  o n l y  by r e a s o n  i t s  b e i n g  n e a r  t h e  m id d le  o f  t h e  
c o m p l e t e  t h i r t y  y e a r  p e r i o d .  I t  w i l l  be o b s e r v e d  t h a t  f o r  
e a c h  d i s e a s e  t h e r e  a r e  more f e m a l e  c a s e s  t h a n  m a le .  I n  
d e a t h s  f ro m  S c a r l e t  F e v e r  and Whooping Cough f e m a l e s  p r e ­
d o m i n a t e ,  bu t  t h e  o p p o s i t e  o c c u r s  i n  d e a t h s  f ro m  D i p h t h e r i a  
a n d  M e a s l e s .  The male  f a t a l i t y  r a t e  i s  m a r k e d l y  h i g h e r  
t h a n  t h e  f e m a le  i n  D i p h t h e r i a ,  s l i g h t l y  h i g h e r  i n  S c a r l e t  
F e v e r  and  M e a s l e s ,  and  t h e  same a s  t h e  f e m a l e  r a t e  i n  Whooping 
Cough.
I n  T a b le  11 ,  t h e  t o t a l  c a s e s  f o r  e a c h  s e x  h av e  b e en  
a n a l y s e d  i n t o  a g e - g r o u p s  and  t h e  f e m a l e  t o t a l s  i n  e a c h  a g e -  
g r o u p  have  b e e n  e x p r e s s e d  a s  a p e r c e n t a g e  o f  t h e  male t o t a l s ,  
i t  i s  e v i d e n t  t h a t  u n d e r  one y e a r  o f  age  t h e r e  a r e  more male  
c a s e s  t h a n  f e m a l e  e x c e p t  i n  Whooping Cough w h ere  t h e  o p p o s i t e  
o c c u r s .  I n  t h e  -2  and -5  a g e - g r o u p s  t h e r e  i s  l i t t l e  d i f f e r ­
e n c e  b e tw e e n  t h e  s e x e s  e x c e p t  i n  Whooping Cough w here  t h e r e  
i s  a g a i n  a d e f i n i t e  p r e p o n d e r a n c e  o f  f e m a le  c a s e s .  At 
l a t e r  a g e s ,  and  e s p e c i a l l y  i n  a d u l t  l i f e ,  f e m a l e  c a s e s  i n  
e a c h  d i s e a s e  f a r  o u tn u m b e r  t h e  m a le .
The p i c t u r e  w i t h  r e g a r d  t o  d e a t h s  ( T a b l e  12) i s  l e s s  
u n i f o r m .  I n  S c a r l e t  F e v e r ,  f e m a l e  d e a t h s  p r e d o m i n a t e  i n  
t h e  l o w e r  a g e - g r o u p s ,  and  male d e a t h s  i n  a d u l t  l i f e .  I n  
D i p h t h e r i a ,  male  c a s e s  p r e d o m i n a t e  i n  a l l  a g e - g r o u p s  e x c e p t
Table 12.
Sex D is tr ib u t io n  in  Age-Groups, 1950-32• D eaths,
S c a r le t  Fever -1 -2 -5 -10 -15
Male 8 9 29 24 5
Female 
Female as % 
o f Male
9
112
18
200
48
166
19
79
9
180
D ip h th e ria
Male 21 36 63 48 13
Female 
Female as % 
o f Male 
R a s i e s
16
76
28
78
60
95
63
152
11
85
Male 164 201 76 9 1
Female 
Female as % 
o f Male
132
81
186
95
86
114
11
122 -
Whooping Cough
Male 
Female 
Female as *f> 
o f Male
190
183
96
124
158
127
62
92
148
1
6
600
-
•20 -25 -35 -45 •-55 -65 65- A ll Ages
6 - 8 5 3 1 - 98
3 2 6 2 1 2 - 119
50 - 75 40 33 200 - 122
4 3 1 5 3 2 197
3 1 - 1 1 1 1 186
75 33 - 33 33 50 - 95
- - 1 — 452
1 1 - - - - 417
MB **• 92
377
- - - 1 - - - 440
= . — Seen « ©a* 117
Table 15*
1930-32 F a ta l i ty  R a te s , Sexes and &ge-Groups.
S c a r le t  Fever -1  -2 -5  -10 -15 -26 -25 -35 -45 -55 -65  65-  A ll Ages
Male 8.6  2.5  1.3 0 .6  0 ,4  1.1 -  2 .8  4.1 8 .4  9.1 - 1.1
Female 15.,2 5.1 2.0 0.4 0.4 0.4 0.4  1.1 1.0 1.7 7.4 - 1.0
d ip h th e r ia
Male 29.2 20.1 7.8 4.0 3.4 2.9 4.3 1.5 10.3 30.0  33.5 - 6.6
Female 33.5 20.1 7.4 4.3 1.9 1.1 0.5  -  1.9 5.7 12.5 50.0 4.9
M easles
Male 14.5 10.3 1.3 0.13  0.6 -  0 .8  -  -  100.0 - - 2.8
Female 12.6 9.4  1.5 0.15 -  1.3 -  -  - - 2.5
Whooping Cough
Male 20.4 12.5 2.0 0.026 -  -  -  -  -  -  -  ■ 4.2
Female 17.8 15.3 2.6 0.13  -  -  -  -  100.0 -  - 4.2
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t h e  -1 0  a g e - g r o u p .  I n  M e a s le s ,  male  d e a t h s  e x c e e d  f e m a l e  
d e a t h s  i n  t h e  f i r s t  two a g e - g r o u p s  and  t h e  r e v e r s e  o c c u r s  
i n  t h e  n e x t  tw o .  T h e r e a f t e r  o n l y  f o u r  d e a t h s  o c c u r ,  two 
i n  e a c h  s e x .  I n  Whooping Cough t h e r e  a r e  s l i g h t l y  more 
male  d e a t h s  t h a n  f e m a le  i n  t h e  f i r s t  y e a r  o f  l i f e ,  b u t  
i n  t h e  n e x t  t h r e e  a g e - g r o u p s  f e m a l e  d e a t h s  a r e  i n  t h e  
m a j o r i t y .  Only one a d u l t  d e a t h  o c c u r s .
I t  f o l l o w s  f ro m  t h e  f o r e - g o i n g ,  a s  i s  s e e n  i n  T a b le  13? 
t h a t  t h e  male f a t a l i t y  r a t e  i n  S c a r l e t  F e v e r  i s  l o w e r  t h a n  
t h e  f e m a l e  i n  t h e  e a r l i e r  a g e - g r o u p s ,  b u t  c o n s i d e r a b l y  i n  
e x c e s s  o f  i t  a t  l a t e r  a g e s .  Much t h e  same o c c u r s  i n  
D i p h t h e r i a .  I n  M e a s l e s  t h e  male f a t a l i t y  r a t e  e x c e e d s  t h e  
f e m a l e  i n  t h e  f i r s t  two a g e - g r o u p s ,  b u t  t h e r e a f t e r  t h e  two 
r a t e s  a r e  s i m i l a r .  I n  Whooping Cough t h e  f e m a l e  f a t a l i t y  
r a t e  s l i g h t l y  e x c e e d s  t h e  male  e x c e p t  i n  t h e  f i r s t  y e a r  o f  
l i f e .
Only t h e  b a r e s t  o f  g e n e r a l  c o n c l u s i o n s  c a n  be d raw n  f ro m  
s u c h  l i m i t e d  d a t a  a s  h a s  b e e n  h e r e  p r e s e n t e d ,  e x p e c i a l l y  i n  
v i e w  o f  t h e  s m a l l  number  o f  d e a t h s  i n  a d u l t  l i f e .  I t  seems 
j u s t i f i a b l e ,  h o w e v e r ,  t o  c o n c l u d e  t h a t  a d u l t  f e m a l e s  show 
much g r e a t e r  l i a b i l i t y  t o  a t t a c k  by  e a c h  o f  t h e  d i s e a s e s  
t h a n  a d u l t  m a l e s ;  t h a t  m a le  i n f a n t s  a r e  r e l a t i v e l y  more 
s u s c e p t i b l e  t o  a t t a c k  t h a n  f e m a l e  i n f a n t s  e x c e p t  i n  Whooping 
Cough; and  t h a t  f o r  b o t h  s e x e s  t h e  f a t a l i t y  r a t e  r i s e s  i n  
l a t e r  a d u l t  l i f e .
19.
3 .  The S u s c e p t i b i l i t y  o f  I m m i g r a n t s .
We hav e  a l r e a d y  i n d i c a t e d  t h a t  s u s c e p t i b i l i t y  t o  a t t a c k  
by e a c h  o f  t h e s e  d i s e a s e s  i s  a f u n c t i o n  n o t  o f  a g e  "but o f  
p r e v i o u s  e x p e r i e n c e  o f  t h e  d i s e a s e .  A c c o r d i n g l y ,  among 
t h o s e  who have  n o t  p r e v i o u s l y  b e e n  e x p o s e d  t o  i n f e c t i o n  t h e  
a g e - d i s t r i b u t i o n  o f  c a s e s  may be f o u n d  t o  d i f f e r  m a r k e d l y  
f ro m  t h a t  o c c u r r i n g  among t h e  n a t i v e  c i t y  p o p u l a t i o n .
I n  t h e  A n n u a l  R e p o r t  o f  t h e  M e d i c a l  O f f i c e r  o f  H e a l t h  
o f  Glasgow f o r  t h e  y e a r  1926 ,  a s t a t i s t i c a l  a n a l y s i s  o f  t h e  
1 9 2 5 -2 6  M e a s l e s  e p i d e m i c  y i e l d s  some i n t e r e s t i n g  i n f o r m a t i o n  
c o n c e r n i n g  t h e  s u s c e p t i b i l i t y  o f  i m m i g r a n t s  i n t o  t h e  c i t y .  
T a b l e  14 i s  r e p r o d u c e d  f rom  t h i s  A n n u a l  R e p o r t .  I t  c l e a r l y  
shows how m a r k e d l y  t h e  a g e - d i s t r i b u t i o n  o f  M e a s l e s  c a s e s  
among i m m i g r a n t s  d i f f e r s  f ro m  t h a t  among t h e  G la s g o w - b o r n  
p o p u l a t i o n ,  an d ,  i n  a d d i t i o n , t h e  d e f i n i t e  p r e p o n d e r a n c e  o f  
f e m a l e  im m ig ra n t  c a s e s .  To t h e  o r i g i n a l  t a b l e  I  h a v e  
a d d e d  t h e  t h r e e  l a s t  co lum ns  t o  i n d i c a t e  t h e  p e r c e n t a g e  o f  
t h e  t o t a l  c a s e s  i n  e a c h  a g e - g r o u p  t h a t  o c c u r r e d  among n a t i v e s  
and  among i m m i g r a n t s .  I t  i s  o f  c o u r s e  i m p o s s i b l e  t o  come 
t o  a  d e f i n i t e  c o n c l u s i o n  a b o u t  t h e  r e l a t i v e  s u s c e p t i b i l i t y  
b e t w e e n  t h e  n a t i v e  and im m ig ra n t  p o p u l a t i o n  u n l e s s  we a r e  
a b l e  t o  c o n s i d e r  t h e  r e l a t i v e  n u m b ers  a t  t h e  r i s k  i n  e a c h  
o f  t h e  two g r o u p s .  At t h e  1931 C ensus  a p p r o x i m a t e l y  o2fi 
o f  t h e  t o t a l  p o p u l a t i o n  had  b e e n  b o r n  i n  t h e  c i t y .  As 
most  i m m i g r a n t s  p r e s u m a b l y  come t o  t h e  c i t y  i n  a d u l t  l i f e
Table 14*
A ge-Incidence o f M easles among th e  N ative and Immigrant P o p u la tio n s .
Glasgow, 1925-26.
Bora in  Glasgow Bora o u ts id e  Glasgow
Age Male Female T o ta l ic o f T o ta l Male Female T o ta l $  o f T o ta l
-5
-10
-15
-20
-25
2 5 -
V
5699
4015
97
10
3
3
14
5598
4197
150
18
22
25
6
11297 57.0 
8212 41.4 
247 1 .2 
28 0 .1  
25 0 .1  
28 0 .1  
20 0 .1
65
205
19
3
10
6
1
95
232
16
15
32
33
160
435
35
13
42
39
1
21.9
59.6
4 .8  
2 .5
5 .8
5 .3
0 .1
A ll
Ages 9841 10016 19857 100.0
A ll Cases
307 423 730 100.0
T o ta l P ercen tage  N ativ e-b o rn  P ercen tage  Immigrant
-5 11457 98.6 1 .4
-10 8647 95.0 5 .0
-15 282 87.6 12.4
-20 46 60.9 39.1
-25 67 37.4 62.6
25- 67 41.8 58.2
? 21 95.2 4 .8
A ll
Acea 20587 96.5 3.5
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t h e r e  i s  p r o b a b l y  a r e l a t i v e  p r e p o n d e r a n c e  o f  i m m ig ra n t  
c a s e s  a t  a l l  a g e s .
0 .  The E n v i r o n m e n t  o f  t h e  H e r d .
Under  t h i s  h e a d i n g  we may r e v i e w  t h o s e  s o c i a l  and  
e n v i r o n m e n t a l  f a c t o r s  w h ic h  t e n d  t o  make t h e  d i s e a s e s  more 
p r e v a l e n t  o r  more s e v e r e  i n  one a r e a  o r  i n  one g r o u p  o f  
p e r s o n s  t h a n  i n  a n o t h e r .  I t  i s  o f t e n  n o t  p o s s i b l e  t o  d raw  
a  c l e a r  l i n e  b e t w e e n  t h e  f a c t o r s  i n f l u e n c i n g  i n d i v i d u a l  
r e s i s t a n c e ,  and  f a c t o r s  i n f l u e n c i n g  " h e r d "  r e s i s t a n c e ,  so 
t h a t  some o f  t h e  f a c t o r s  h e r e  d i s c u s s e d  s u c h  a s  n u t r i t i o n ,  
a n d  econom ic  p o s i t i o n ,  m ig h t  hav e  b e e n  d i s c u s s e d  i n  t h e  
p r e c e e d i n g  s u b - s e c t i o n .  But a s  t h e s e  two f a c t o r s  t e n d  i n  
a g e n e r a l  way t o  be a s s o c i a t e d  w i t h  t h e  s o c i a l - e n v i r o n m e n t a l  
f a c t o r s  o f  h o u s i n g ,  o v e r c r o w d i n g ,  h y g i e n e ,  and  t h e  l i k e ,  i t  
seems r e a s o n a b l e  t o  c o n s i d e r  them  h e r e .
1 .  G e o g r a p h i c a l  and  C l i m a t i c  F a c t o r s ,
a )  S c a h l e t  F e v e r .
H i l d a  A.Woods (1 9 3 3 )  i n  h e r  " E p i d e m i o l o g i c a l  S tu d y  o f  
S c a r l e t  F e v e r  i n  E n g la n d  and W ales"  i l l u s t r a t e d ,  by means 
o f  two t a b l e s ,  t h e  g e o g r a p h i c a l  d i s t r i b u t i o n  o f  a t t a c k  r a t e s  
an d  o f  f a t a l i t y  r a t e s  i n  S c a r l e t  F e v e r  f o r  t h e  N o r t h  o f  
E n g l a n d ,  t h e  M i d l a n d s ,  t h e  S o u t h  o f  E n g la n d ,  and  f o r  W ales  
i n  two t i m e - p e r i o d s  1 9 1 1 -1 3  and 1 9 2 7 - 2 9 ,  (S ee  T a b l e s  15a and  
1 5 b ) * A d i s t i n c t i o n  i s  made b e t w e e n  t h e  r a t e s  f o r  London,
Table 15.
S ca r let Fever. Geographical D istr ib u tio n  o f  Attack Rate and F a ta lity  
Rate. England and W ales, 1911-15 and 1927-29* (A fter  Woods).
Attack Rate per 10,000 Population aged 0-15 y ea rs .
North Midlands South Wales England A
London 1911-15 tm 101
1927-29 - - 157 - -
County 1911-15 109 155 114 125 119
Boroughs 1927-29 128 104 94 49 115
Other urb­■1911-15 115 94 76 151 101
an areas 1927-29 104 104 98 60 98
A ll rural 1911-15 102 85 55 85 80
areas 1927-29 87 85 82 46 80
A ll areas 1911-15 110 105 87 115 102
1927-29 114 99 111 54 104
. F a ta lity  Rate per 1,000 N o tif ied  Cases.
London 1911-15 mm 15.5
1927-29 - - 4 .0- - *a»
County 1911-15 23.8 19.4 15.4 18.8 21.2
Boroughs 1927-29 6.6 5 .9 7 .5 6 .7 5 .9
Other urb­-1911-15 21.7 15.1 10.5 15.5 16.3
an areas 1927-29 7 .7 5.5 5 .4 6 .5 6 .2
A ll rural 1911-15 19.4 15.7 8 .6 15.2 14.6
areas 1927-29 7 .8 7 .5 7 .6 10.0 7 .5
A ll areas I9I I - I 5 22.5 15.7 12.4 16.0 17.5
1927-29 7 .1 5.5 5 .5 7 .5 6 .1
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f o r  u r b a n  a r e a s ,  an d  f o r  r u r a l  a r e a s .  I n  b o t h  o f  t h e  t i m e -
p e r i o d s  t h e  a t t a c k  r a t e  i s  i n  g e n e r a l  h i g h e r  i n  t h e  iNorth
t h a n  i n  t h e  M i d l a n d s ,  and h i g h e r  i n  t h e  M id l a n d s  t h a n  i n  1he
S o u t h .  The a t t a c k  r a t e  f o r  W ales  comes h i g h e s t  i n  t h e  f i r s t
ou t
p e r i o d  and l o w e s t  i n  t h e  s e c o n d .  T h r o u g h / t h e  c o u n t r y ,  u r b a n  
a t t a c k  r a t e s  a r e  h i g h e r  t h a n  r u r a l  a t t a c k  r a t e s .  F a t a l i t y  
r a t e s  i n  t h e  f i r s t  p e r i o d  a r e  i n  a d e s c e n d i n g  o r d e r  f ro m  
W orth  t o  Wales  t o  M id l a n d s  t o  S o u t h ,  and f ro m  u r b a n  t o  r u r a l  
a r e a s .  I n  t h e  s e c o n d  p e r i o d  t h e  o r d e r  o f  f a t a l i t y  r a t e s ,  
f ro m  h i g h e s t  t o  l o w e s t ,  i s  W a le s ,  N o r t h ,  S o u t h ,  M i d l a n d s .
As b e f o r e  t h e  u r b a n  f a t a l i t y  r a t e s  a r e  h i g h e r  t h a n  t h e  r u r a l .  
F o r  London t h e  a t t a c k  r a t e  o c c u p i e s  an  i n t e r m e d i a t e  p o s i t i o n  
i n  t h e  f i r s t  t i m e - p e r i o d ,  b u t  t h e  h i g h e s t  i n  t h e  s e c o n d  p e r i o d .  
The London f a t a l i t y  r a t e  i s ,  h o w e v e r ,  t h e  l o w e s t  o f  a l l  a r e a s  
a t  b o t h  p e r i o d s .
T u r n i n g  o u r  a t t e n t i o n  now t o  G lasgow ,  we s h o u l d  e x p e c t  
on t h e  b a s i s  o f  U s  g e o g r a p h i c a l  p o s i t i o n  and  u r b a n  c o n d i t i o n  
b o t h  t h e  a t t a c k  r a t e  and t h e  f a t a l i t y  r a t e  t> be h i g h .
T a k in g  Woods' f i g u r e s  f o r  London 1 9 1 6 - 2 9 ,  and  t h e  f i g u r e s  
t h a t  have  a l r e a d y  b e e n  g i v e n  i n  e a r l i e r  t a b l e s  f o r  G lasgow ,  
i t  i s  p o s s i b l e  t o  compare t h e  e x p e r i e n c e  o f  t h e  two c i t i e s  
o v e r  t h e s e  f o u r t e e n  y e a r s ,  ( T a b l e  1 6 ) .  The f a t a l i t y  r a t e s  
f o r  London,  w h i c h  Woods d o e s  n o t  g iv e ,  have  b ee n  c a l c u l a t e d  
f ro m  t h e  d e a t h - r a t e  /  a t t a c k  r a t e  r a t i c  , and w h i l e  n o t  
t h e r e f o r e  c o m p l e t e l y  a c c u r a t e ,  may De r e g a rd e d ,  a s  a c c u r a t e
Table 16.
Annual Case, Death, and F a ta lity  R ates, Glasgow and London.
1916 -  1929# S car let Fever.
(Cases per thousand, Deaths per m illio n  to t a l  population) 
Case-Rates Death-Rates F a ta lity  Rates
Year Glasgow London Glasgow London Glasgow London
1916 3.9 3 .9 155 54 4 .0 0 .9
1917 1.7 2 .1 34 22 2 .0 1 .0
1918 1.3 1*5 24 30 1 .9 2 .0
1919 2.6 1 .7 46 34 1 .8 2 .0
1920 3.5 5 .0 55 46 1 .6 1.5
1921 3.5 5 .0 50 65 1 .5 1.3
1922 3.2 7 .3 70 66 2 .2 0 .9
1923 3.3 3 .8 67 25 2 .0 0 .7
1924 3.0 2 .2 74 28 2 .5 1 .5
1925 3.6 2 .5 63 22 1 .8 0 .9
1926 4.3 2 .7 81 18 1 .9 0 .7
1927 3.8 2 .7 40 14 1.1 0 .5
1928 3.0 3 .4 31 18 1.1 0 .5
1929 3.1 3.6 37 17 1.2 0 .5
Table 17*
Measles M ortality  and L atitude. 1922-29* (A fter B rincker). 
(Deaths per 100,000 l iv in g  a t ages 0 -  5 in. England and Wales)
North Midlands South Wales England & Wales
London - - 198 - 198
County Boroughs 200 130 89 141 164
Other Urban D is tr ic t s 126 76 55 112 93
“V l i i  .i 1. ' X ■ X  S
Rural D is tr ic t s 88 37 28 47 48
A ll Areas 161 84 117 99 120
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e n o u g h  f o r  th e  p u r p o s e s  o f  a g e n e r a l  c o m p a r i s o n .  D u r i n g  
t h e  y e a r s  t h a t  / i l l u s t r a t e d  t h e  a t t a c k  r a t e  i n  Glasgow i s  on 
t h e  w ho le  l o w e r  t h a n  t h a t  o f  London.  The d e a t h  r a t e  and  
f a t a l i t y  r a t e ,  h o w e v e r ,  a r e  c o n s i d e r a b l y  h i g h e r .  I n  f a c t  
l o o k i n g  a g a i n  a t  t h e  g e o g r a p h i c a l  d i s t r i b u t i o n  o f  f a t a l i t y  
r a t e s  i n  E n g la n d  and  Wales  f o r  1 9 2 7 -2 9  ( T a b l e  15b)  i t  i s  
e v i d e n t  t h a t  t h e  Glasgow f a t a l i t y  r a t e  i s  h i g h e r  t h a n  i n  
an y  o f  t h e  E n g l i s h  a r e a s .  I t  w ou ld  be u n j u s t i ^ i a b l e ,  how­
ever,, t o  a t t r i b u t e  t h e  h i g h  f a t a l i t y  r a t e  e x p e r i e n c e d  i n  
Glasgow s o l e l y  t o  t h e  e f f e c t  o f  l a t i t u d e  and c l i m a t e .  As 
we s h a l l  see  l a t e r ,  t h e  i n f l u e n c e  o f  s o c i a l  c o n d i t i o n s  i s  
o f  i m p o r t a n c e .
T h e re  i s  an  i n t e r e s t i n g  m e t e o r o l o g i c a l  phenomenon i n  
c o n n e c t i o n  w i t h  S c a r l e t  F e v e r  t o  w h ic h  r e f e r e n c e  c a n  a p p r o p ­
r i a t e l y  be made i n  t h i s  s e c t i o n .  T h i s  i s  t h e  r e l a t i o n s h i p  
b e tw e e n  t h e  p r e v a l e n c e  o f  S c a r l e t  F e v e r  and r a i n f a l l .  The 
t e n d e n c y ,  i t  c a n n o t  be s a i d  t o  be m ore ,  i s  f o r  S c a r l e t  F e v e r  
t o  be, d u r i n g  d r y  y e a r s ,  more p r e v a l e n t  t h a n  i t  m ig h t  o t h e r w i s e  
hav e  b e e n ,  and  t o  be l e s s  p r e v a l e n t  d u r i n g  wet  y e a r s .
Woods h a s  c a l c u l a t e d  c o e f f i c i e n t s  o f  c o r r e l a t i o n  ( b a s e d  on 
a n n u a l  c h a n g e s  i n  t h e  v a r i a b l e s  i n  o r d e r  t o  e l i m a t e  t r e n d )  
f o r  f o u r  c i t i e s  f o r  y e a r s  1900 t o  1929 ;  h e r  r e s u l t s  a r e : -
London - 0 . 5 0  -  0 . 0 9  L i v e r p o o l  - 0 .0 8  -  0 . 1 2
Birm ingham  t 0 . 1 3  *  0 . 1 2  M a n c h e s t e r  -Q .1 9  * 0 . 1 2
F o r  Glasgow I  have  c a l c u l a t e d  a c o e f f i c i e n t  o f  c o r r e l a t i o n ,  
a l s o  by t h e  v a r i a t e  -  d i f f e r e n t *  m e t h o d , f o r  t h e  y e a r s  1 9 1 6 -
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1 945 .  T h i s  h a s  a  v a l u e  o f  - 0 . 0 8 4 4  ^ 0 . 1 8 6 1 .  I t  i s  e v i d e n t  
t h a t  i t  i s  o n l y  i n  London t h a t  s i g n i f i c a n t  n e g a t i v e  c o r r e l ­
a t i o n  h a s  o c c u r r e d .  I n  t h e  o t h e r  c i t i e s  t h e  c o r r e l a t i o n  
i s  n e g l i g i b l e .
b ) .  D i p h t h e r i a .
I n  h i s  r e v i e w  o f  t h e  e p i d e m i o l o g y  o f  D i p h t h e r i a  d u r i n g
t h i s  c e n t u r y ,  R u s s e l l  ( 1 9 4 3 )  g i v e s  a t a b l e  ( n o t  r e p r o d u c e d )
sh o w in g  t h e  i n c i d e n c e  o f  D i p h t h e r i a  p e r  1 0 0 ,0 0 0  p o p u l a t i o n
i n  v a r i o u s  a r e a s  o f  E n g la n d  and W ales  f o r  t h e  p e r i o d  1 9 2 1 -
37 .  S e l e c t i n g  a few o f  t h e s e ,  we may compare them w i t h
t h e  Glasgow c a s e - r a t e  f o r  t h e  same p e r i o d ,  a p p r o x i m a t e l y
200 c a s e s  p e r  1 0 0 ,0 0 0  popu la t ion^*"
London 254 Croydon  135
Birm ingham  186 C o v e n t r y  122
L i v e r p o o l  253 B i r k e n h e a d  176
M a n c h e s t e r  145 S a l f o r d  241
E n g la n d  and  Wales  140
I n  g e n e r a l ,  c a s e - r a t e s  a r e  h i g h e r  i n  u r b a n  t h a n  i n  r u r a l  
d i s t r i c t s ,  b u t  t h e r e  i s  q u i t e  d e f i n i t e l y  no r e g u l a r  g r a d a t i o n  
f ro m  N o r t h  t o  S o u t h .  I t  seems p r o b a b l e  t h a t  p r e v a l e n c e  i n  
D i p h t h e r i a  i s  d e p e n d e n t  more u p o n  s o c i a l  c o n d i t i o n s  and t h e  
t y p e  o f  p r e v a i l i n g  o r g a n i s m  t h a n  u p o n  g e o g r a p h i c a l  o r  c l i m a t i c  
f a c t o r s .
c)  M e a s l e s .
B r i n c k e r  ( 1 9 3 8 )  h a s  shown t h a t  t h e  m o r t a l i t y  o f  M e a s l e s  
a t  a g e s  0 -5  y e a r s  i n  E n g l a n d  f o r  t h e  p e r i o d  1 9 2 2 -3 0  i s  
c o n s i d e r a b l y  h i g h e r  i n  t h e  N o r t h  t h a n  i n  t h e  M i d l a n d s ,
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an d  h i g h e r  i n  t h e  M id l a n d s  t h a n  i n  t h e  S o u t h .  T h i s  d e s ­
c e n d i n g  s c a l e  o f  M o r t a l i t y  h o l d s  b o t h  i n  u r b a n  and r u r a l  
a r e a s  ( s e e  T a b le  1 7 ) .  The m o r t a l i t y  i n  London h o w e v e r , i s  
p r a c t i c a l l y  t h e  same a s  t h a t  i n  t h e  N o r t h e r n  County  b o r o u g h s .
By a n a l o g y ,  we m ig h t  e x p e c t  t h e  m o r t a l i t y  o f  M e a s l e s  t o  b e ,  
i n  g e n e r a l ,  h i g h e r  s t i l l  i n  S c o t l a n d ,  a n d ,  i n  p a r t i c u l a r ,  
h i g h e s t  o f  a l l  i n  G lasgow .  We c a n  r e a d i l y  compare t h e  d e a t h  
r a t e  p e r  1,000 t o t a l  p o p u l a t i o n  f o r  Glasgow and f o r  London 
u s i n g  B r i n c k e r ' s  r a t e s  f o r  London,  and t h e  r a t e s  g i v e n  i n  
T a b le  2 f o r  G lasgow .  T h i s  c o m p a r i s o n  i s  made i n  T a b le  18 ,  
w h e re  i t  i s  s e e n  t h a t  t h e  d e a t h - r a t e s  f ro m  M e a s l e s  i n  Glasgow 
a r e  a l m o s t  i n v a r i a b l y  h i g h e r  t h a n  t h o s e  o f  London.  How much
t h i s  i s  due t o  d i f f e r e n c e s  i n  l a t i t u d e  and c l i m a t e ,  and  how
e r
much i s  due t o  d i f i / e n c e s  i n  s o c i a l  c o n d i t i o n s  b e tw e e n  t h e  
two c i t i e s  i s  d i f f i c u l t  t o  d e t e r m i n e .
I n  Glasgow we have  a l r e a d y  i n d i c a t e d  t h a t  t h e  p e a k  o f  t h e
b i e n n i a l  M e a s l e s  e p i d e m i c  may come a t  any  t im e  d u r i n g  t h e
w i n t e r  o r  s p r i n g  m o n th s .  I n  t h e  s p r i n g  t h e  t e m p e r a t u r e  b
l i k e l y  t o  be h i g h e r  and  t h e  f a t a l i t y  r a t e  t o  be l o w e r .  F o r  
i n s t a n c e  i n  t h e  1 923-24  e p i d e m i c  t h e  p e a k  o c c u r r e d  i n  Decem ber ;  
t h e  mean t e m p e r a t u r e  d u r i n g  t h a t  m onth  was 3 4 . 5 ° F .  D u r i n g  
t h e  n e x t  e p i d e m i c  1 9 2 5 - 2 6 ,  t h e  p e a k  month  was  F e b r u a r y ,  when 
t h e  mean t e m p e r a t u r e  was  4 0 . 8 ° F .  F o r  t h e  1 9 2 3 -2 4  e p i d e m i c  
t h e  f a t a l i t y  r a t e  was  i n  t h e  r e g i o n  o f  6# and  f o r  t h e  1 9 2 5 -
26 e p i d e m i c  j u s t  o v e r  2 * .  How f a r  t h e  f a l l  i n  f a t a l i t y
Table 18*
Measles M orta lity , Glasgow and London* 
Annual Deaths per 1,000 liv in g *  1916-37•
Year Glasgow London
1916 0*50 0 .19
1917 0.60 0 .50
1918 0.35 0 .42
1919 0.31 0 .08
1920 0.29 0.22
1921 0.10 0.05
1922 1.20 0 .34
1925 0.52 0 .08
1924 0 .48 0 .29
1925 0.11 0 .07
1926 0 .39 0.20
1927 0.28 0 .04
1928 0.35 0.50
1929 0 .07 0.05
1930 0 .2 4 0.23
1931 0.38 0.03
1932 0 .17 0 .19
1933 0.01 0 .02
1934 0.46 0 .20
1955 0.01 0 .01
1936 0 .28 0 .1 4
1937 0.03 0 .01
Table 20*
Death Rates in  the D ifferen t S o c ia l C la sses, Age Group 1-2 y ea rs .
England and Wales, 1930--32. (Rates expressed as
percentages o f  the n ation a l r a t e ) •
Class D iphtheria Measles Whooping Cough
I (Upper P ro fessio n a l)
47
10 22
I I  (Lower P ro fession a l) 29 41
I I I (S k il le d  & C ler ica l) 89 80 86
IV (S em i-sk illed ) 106 102 110
V (U nskilled ) 153 194 163
A ll C lasses 100 100 100
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r a t e  was due t o  t h e  h i g h e r  t e m p e r a t u r e  d u r i n g  t h e  l a t t e r  
e p i d e m i c ,  and how f a r  i t  was  due t o  o t h e r  f a c t o r s  i t  i s  
i m p o s s i b l e  t o  s a y .
2 .  The E f f e c t  o f  U r b a n i z a t i o n .
The d i f f e r e n c e s  b o t h  i n  p r e v a l e n c e  and m o r t a l i t y  b e tw e e n  
u r b a n  and  r u r a l  d i s t r i c t s  have  a l r e a d y  b e en  m e n t i o n e d  i n  
t h e  p r e c e d i n g  s e c t i o n ,  and  i t  i s . n o t  p r o p o s e d  t o  go much 
f u r t h e r  i n t o  t h e  m a t t e r .  I t  may be o f  i n t e r e s t ,  h o w e v e r ,  
t o  r e p r o d u c e  a t a b l e  by S t a l l y b r a s s  (1 9 3 1 )  i n  w h ic h  t h e  
d i f f e r e n c e s  i n  m o r t a l i t y  b e t w e e n  t h e  two t y p e s  o f  d i s t r i c t  
i s  v e r y  c l e a r l y  d e m o n s t a t e d .
T a b le  19.
M o r t a l i t y  p e r  1 0 0 ,0 0 0 ,  E n g la n d  & Wales  1 9 2 2 - 2 3 .
S c a r l e t  F e v e r  D i p h t h e r i a  M e a s l e s  Whooping C.
County
B o ro u g h s  3 . 4 .  7 . 8 .  1 8 . 8 .  1 6 . 2 .
R u r a l
D i s t r i c t s  1 . 7 .  4 . 3 .  6 . 4 .  1 0 . 2 .
3 .  Economic F a c t o r s .
The i m p o r t a n c e  o f  t h e s e  f a c t o r s  i s  w e l l  e x e m p l i  f i e d  by 
a  t a b l e ,  ( T a b l e  2 0 ) ,  g u o t e d  by H a r r i e s  & Mitman (1 9 4 7 )  f ro m  
t h e  D e c e n n i a l  S u p p le m e n t  o f  t h e  R e g i s t r a r - G e n e r a l  f o r  E n g l a n d
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and  Wales ,  1921 .  The t a b l e  b r i n g s  o u t  v e r y  c l e a r l y  t h e  
e x c e s s i v e  m o r t a l i t y  f o u n d  among t h e  p o o r e r  c l a s s e s .
But p o v e r t y  i s  a c o n d i t i o n  w h ic h  b r i n g s  i n  i t s  t r a i n  a 
number  o f  c o n c o m i t a n t  c o n d i t i o n s  w h i c h  w i l l  i n f l u e n c e  t h e  
b e h a v i o u r  o f  i n f e c t i o u s  d i s e a s e  more t h a n  w i l l  t h e  b a r e  
eco n o m ic  f a c t o r  o f  h a v i n g  o r  n o t  h a v i n g  a  s u f ^ i e n c y  o f  money.
I n  t h e  p o o r e r  d i s t r i c t s ,  and  more e s p e c i a l l y  i n  t h e  p o o r e r  
d i s t r i c t s  o f  l a r g e  c i t i e s ,  we may e x p e c t  t o  f i n d  an  a s s o c i ­
a t e d  a r r a y  o f  c o n d i t i o n s  s u c h  a s  b ad  h o u s i n g ,  l a r g e  f a m i l i e s ,  
o v e r c r o w d i n g ,  m a l n u t r i t i o n ,  i n a d e q u a t e  o r  u n s u i t a b l e  c l o t h i n g ,  
l a c k  o f  h y g i e n e  and s a n i t a t i o n ,  i g n o r a n c e ,  n e g l i g e n c e ,  and 
v e r m i n .  A l l  t h e s e  c o n d i t i o n s  a r e  f a c t o r s  i n f l u e n c i n g  t o  a 
g r e a t e r  o r  l e s s  e x t e n t  t h e  p r e v a l e n c e  and  c o u r s e  o f  t h e  v a r i o u s  
t y p e s  o f  i n f e c t i o u s  d i s e a s e .  But t o  a t t e m p t  t o  s e p a r a t e  
o u t  t h e  i n d i v i d u a l  f a c t o r s  and  t o  e s t i m a t e  t h e  i n f l u e n c e  
o f  e a c h  w ou ld  be a  d i f f i c u l t  and  p r o b a b l y  i m p o s s i b l e  t a s k .  
W r ig h t  and  W r ig h t  ( 1 9 4 2 )  h o w e v e r ,  have  shown ( T a b l e  21)  w i t h  
d a t a  r e l a t i n g  t o  t h e  London B o r o u g h s ,  by  means o f  c o e f f i c i e n t s  
o f  p a r t i a l  c o r r e l a t i o n ,  t h e  r e l a t i v e  i m p o r t a n c e  6 f  s o c i a l  
p o s i t i o n  and o f  o v e r c r o w d i n g  a s  f a c t o r s  i n f l u e n c i n g  t h e  
m o r t a l i t y  o f  M e a s l e s  and  Whooping Cough.
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T able  21
C o e f f i c i e n t s  o f  P a r t i a l  C o r r e l a t i o n
M o r t a l i t y
f rom
S u b s t a n d a r d  H o u s in g  S o c i a l  I n d e x
e x c l u d i n g  S o c i a l  I n d e x  e x c l u d i n g
S u b s t a n d a r d  H o u s in g
M e a s l e s +0*741 s i g -  0 . 0 8 8  n o t  s i g
Whooping Cough t O . 657 s i g - 0 . 1 9 2  n o t  s i g
The " S o c i a l  I n d e x "  i s  b a s e d  on t h e  number  o f  p e r s o n s  i n  
t h e  lo w e r  p a i d  o c c u p a t i o n s  a t  t h e  1931 C e n s u s ,  w h i l e  " S u b ­
s t a n d a r d  H o u s in g "  i s  b a s e d  on the* p e r c e n t a g e  o f  t h e  p o p u ­
l a t i o n  i n  e a c h  b o r o u g h  l i v i n g  more t h a n  2 p e r s o n s  p e r  room.
A h i g h  S o c i a l  i n d e x  i n  t h e  n o m e n c l a t u r e  o f  W r ig h t  and W r ig h t  
t h e r e f o r e  i n d i c a t e s  a low econom ic  p o s i t i o n .  The c o e f f i c ­
i e n t  o f  t o t a l  c o r r e l a t i o n  b e tw e e n  t h i s  S o c i a l  I n d e x  and 
S u b s t a n d a r d  H o u s in g  was f o u n d  t o  be + 0 . 7 4 1 .  I n c i d e n t a l l y ,
t h e  c o e f f i c i e n t  o f  t o t a l  c o r r e l a t i o n  : b e tw e e n  " S o c i a l
I n d e x  and " C h i l d r e n  p e r  F a m i l y "  was  4-0.859.
I t  i s  t o  be assum ed f ro m  t h e s e  c o e f f i c i e n t s  o f  p a r t i a l  
c o r r e l a t i o n  t h a t  t h e  econom ic  l e v e l  by i t s e l f  d o e s  n o t  i n f l u ­
e n c e  t o  any  e x t e n t  t h e  m o r t a l i t y  o f  M e a s l e s  and  Whooping 
Cough. But t h e  o v e r c r o w d i n g  t h a t  i s  f o u n d  i n  a s s o c i a t i o n  
w i t h  a low econom ic  l e v e l  i s  a f a c t o r  o f  c o n s i d e r a b l e  i m p o r t ­
a n ce  .
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A mass o f  e v i d e n c e  h a s  b ee n  p r o d u c e d  by a  l a r g e  num ber  
o f  i n v e s t i g a t o r s  t o  i n d i c a t e  t h e  a s s o c i a t i o n  b e tw e e n  t h e  
m o r b i d i t y  and m o r t a l i t y  o f  t h e  f o u r  d i s e a s e s  we a r e  
s t u d y i n g  and  h o u s i n g  c o n d i t i o n s ,  e s p e c i a l l y  o v e r c r o w d i n g .
As we s h a l l  be l o o k i n g  c l o s e l y  i n t o  t h i s  m a t t e r  a g a i n  i n  
C h a p t e r  3 ,  i t  i s  u n n e c e s s a r y  t o  d i s c u s s  i t  f u r t h e r  a t  t h i s  
s t a g e .
W ith  r e g a r d  t o  n u t r i t i o n  i t  i s  r e a s o n a b l y  s a r e  t o  assume 
t n a t  t h e  n u t r i t i o n a l  s t a t e  o f  t h e  p o o r e r  c l a s s e s  w a s ,  a t  
an y  r a t e  p r i o r  t o  1939 ,  a t  a much l o w e r  l e v e l  t h a n  t n a t  o f  
t n e  more p r o s p e r o u s  s e c t i o n s  o f  t n e  p o p u l a t i o n .
M a r io n  W atson ,  (1 9 3 V ) ,  showed t h a t  i n  mice  e x p o s e d  t o  
i n f e c t i o n  by jb* typh im urium ,  v a r i a t i o n s  i n  t n e  r e s i s t a n c e  
o f  mice  t o  t h e  d i s e a s e  c o u l d  be p r o d u c e d  by m o d i f i c a t i o n  
o f  d i e t .  She a t t r i b u t e d  a n  i n c r e a s e d  r e s i s t a n c e  t o  i n f e c t ­
i o n  t o  t h e  i n c l u s i o n  o f  d r i e d  s e p a r a t e d  m i l k  i n  t h e  mouse 
d i e t .  I t  i s  a l s o  r e c o g n i s e d  t h a t  t h e  r e s i s t a n c e  o f  
e p i t h e l i a l  t i s s u e s  t o  b a c t e r i a l  i n v a s i o n  ca n  be d i m i n i s h e d  
by a d e f i c i e n c y  o f  V i t a m i n  A i n  t h e  d i e t a r y ,  t h o u g h  t h i s  
d i m i n i s h e d  r e s i s t a n c e  i s  p o s s i b l y  a n  i n d i r e c t  e f f e c t  due 
t o  a t r o p h y  o f  t h e  e p i t h e l i a l  c e l l s .
C o n v e r s e l y ,  w e l l - n o u r i s h e d  g u i n e a - p i g s ,  i t  i s  s a i d ^ d e v e l o p  
e x p e r i m e n t a l  F o o t - a n d - m o u t h  D i s e a s e  more r e a d i l y  t h a n  d o  
u n d e r - n o u r i s h e d  o n e s ,  an d  t h e r e  i s ,  t o  q u o te  B u r n e t ,  ^1940}
" a  g e n e r a l  i m p r e s s i o n  t h a t  I n f a n t i l e  P a r a l y s i s  i s  more
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l i a b l e  t o  a t t a c k  a  w e l l - n o u r i s h e d  W eal thy*  c h i l d  t h a n  one 
who i s  n o t  t h r i v i n g ;  t h e  e v i d e n c e  f o r  t h i s  s t a t e m e n t ,  how­
e v e r ,  i s  n o t  q u i t e  c o n v i n c i n g ” .
So f a r  a s  I  am a w a r e ,  t h e r e  i s  no e v i d e n c e  t h a t  u n d e r ­
n o u r i s h e d  c h i l d r e n  a r e  more ,  o r  l e s s ,  s u s c e p t i b l e  t o  a t t a c k  
by e i t h e r  S c a r l e t  F e v e r ,  D i p h t h e r i a ,  M e a s l e s ,  o r  Whooping 
Cough t h a n  a r e  w e l l - n o u r i s h e d  c h i l d r e n .  T h e re  i s ,  h o w e v e r ,  
a  v e r y  g e n e r a l  i m p r e s s i o n ,  w h ich  i s  no d o u b t  a t r u e  o n e ,  
t h a t ,  once t h e  d i s e a s e  h a s  s t a r t e d ,  t h e  p a t i e n t ’ s p r e v i o u s  
n u t r i t i o n a l  s t a t e  may be a f a c t o r  o f  su preme i m p o r t a n c e  
i n  d e c i d i n g  t h e  c o u r s e  o f  t h e  i l l n e s s .   ^ The w e l l - n o u r i s h e d  
c h i l d  w i l l  h a v e ,  i n  g e n e r a l ,  t h o u g h  n o t  i n v a r i a b l y ,  a s h o r t e r  
and l e s s  c o m p l i c a t e d  i l l n e s s  t h a n  t h e  u n d e r - n o u r i s h e d  o n e .  
A c c o r d i n g l y ,  we may p e r h a p s  s a y  t h a t  f a t a l i t y  b u t  no t  p r e v a l e n c e  
i s  a f u n c t i o n  o f  n u t r i t i o n a l  s t a t e .
4 .  The I n f l u e n c e  o f  S c h o o l s .
We saw i n  T a b le  9 t h a t  t h e  l a r g e s t  p r o p o r t i o n  o f  c a s e s  
i n  e a c h  o f  t h e  f o u r  d i s e a s e s  o c c u r s  i n  t h e  5 - 1 0  y e a r s  a g e -  
g r o u p ,  i . e .  t h e  p r i m a r y  s c h o o l  a g e - p e r i o d ,  and  i t  i s  a r e a s o n ­
a b l e  a s s u m p t i o n  t h a t  many o f  t h e  c h i l d r e n  o f  s c h o o l  age  who 
become i n f e c t e d  do so  d u r i n g  t h e i r  a t t e n d a n c e  a t  s c h o o l .  I n  
h i s  a n n u a l  r e p o r t  f o r  1934 t h e  M e d i c a l  O f f i c e r  o f  H e a l t h  f o r  
Glasgow d e s c r i b e s  t h e  f o l l o w i n g  i n t e r e s t i n g  m o r b i d i t y  s t a t e  
i n  one c l a s s  o f  a c i t y  s c h o o l .  The a v e r a g e  age  o f  p u p i l s
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i n  t h e  e lans '  was 6 y e a r s .  The s c h o o l  p r e m i s e s  w ere  
\
d e s c r i b e d  a s  modern  and  w e l l  v e n t i l a t e d .
C l a s s  R o l l .  4 7 .  P r e s e n t  17 .  A b s e n t  3 0 .
R easo n  f o r  A b s e n c e : -
D i p h t h e r i a  2
S c a r l e t  F e v e r  5
S c a r l e t  F e v e r  C o n t a c t  1
P o s t - S c a r l e t  F e v e r  N e p h r i t i s  1
M e a s l e s  17
" C o ld "  2
T o o th a c h e  1
T h r o a t  s w a b b in g  o f  t h e  17 c h i l d r e n  s t i l l  p r e s e n t  r e v e a l e d  
3 c a r r i e r s  o f  a v i r u l e n t  D i p h t h e r i a  o r g a n i s m .
From t im e  t o  t im e  w r i t e r s  have  a t t e m p t e d  t o  show an  
a s s o c i a t i o n  b e t w e e n  t h e  p r e v a l e n c e  o f  i n f e c t i o u s  d i s e a s e s  
and  t h e  p e r i o d s  o f  t h e  s c h o o l  v a c a t i o n s .  As an  exam ple  
t h e  two t a b l e s ,  T a b l e s  22 and  23 ,  a r e  r e p r o d u c e d  f ro m  C h a l m e r s 1 
book  " T h e H e a l t h  o f  G lasgow" ( 1 9 3 0 ) .  How f a r  we a r e  j u s t i ­
f i e d  i n  d r a w i n g  d e f i n i t e  c o n c l u s i o n s  f ro m  t h e s e  two t a b l e s  
i s  d o u b t f u l .  I t  may be t h a t  s c h o o l  c l o s u r e  and  r e - o p e n i n g  
come a t  t i m e s  when s e a s o n a l  c o n d i t i o n s  a r e  p r o d u c i n g  v a r i ­
a t i o n s  i n  t h e  i n c i d e n c e  o f  t h e  d i s e a s e s .  But i n  t h a t  c a s e  
we m ig h t  e x p e c t  some u n i f o r m i t y  i n  t h e  p r o p o r t i o n a t e  a t t a c k  
u p o n  t h e  d i f f e r e n t  a g e - g r o u p s .  I t  seems t h a t  w i t h  S c a d e t  
F e v e r  t h e  summer h o l i d a y  p e r i o d  i s  a t t e n d e d  by  an  i n c r e a s e d
Table 22«
S c a r le t  Fever and School Summer h o lid a y s .
Age-Group
Pre~sch6ol ages 
School age3 
Above school age3 
A ll ages
T o ta l numbers o f cases
io d i s t r ib u t io n  o f 
grand to t a l
B efore H o]idays.D uring  H o lid ay s .A fte r H olidays
20.4$
61.5$
16.3%
100.0
2161
30.1$
23.3% 
61.3 
13.4$ 
100.0 $
1636
25.6$
19.0$ 
68.0%
13.0
100.0$
3180
44.3$
Age-Group
P re-sch o o l ages 
School ages 
Above school ages 
A ll ages
T o ta l numbers o f cases
*f> d i s t r ib u t io n  o f 
grand t o t a l
Table 23.
Measles and School Christmas Holidays.
B efore H olidays.D uring  H o lid ay s .A fte r H olidays
61.5% 
37.5? 
1 .2$ 
100. 0$
2821
55.7$
67.0$
51.5$
1.5$
100.0$
3288
59.2$
Table 24.
P ercen tages o f Glasgow C h ild ren  Immunised.
Date 
Ju ly ,  1941 
December, 1941 
December, 1942 
December, 1943
P re-sch o o l
46$
26$
25$
25$
School
55$
52$
50$
60%
12.0% 
26.2$ 
1 .8$ 
100.0$
2240
27.1$
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i n c i d e n c e  among t h e  p r e - s c h o o l  g r o u p ,  b u t  t h a t  a f t e r  t h e  
h o l i d a y s  t h e  i n c i d e n c e  among t h e  s c h o o l  a g e - g r o u p  r i s e s .
W ith  M easles*  c h i l d r e n  o f  s c h o o l  age show a d e c r e a s i n g  
i n c i d e n c e  d u r i n g  and a f t e r  th e  C h r i s t m a s  H o l i d a y s ,  w h i l e  
i n c i d e n c e  among t h e  p r e - s c h o o l  g r o u p  r i s e s  b o t h  d u r i n g  and 
a f t e r  t h e  h o l id a y s .  I n  o t h e r  w o r d s ,  f o r  b o t h  d i s e a s e s  t h e  
s c h o o l  h o l i d a y s  seem t o  c a u s e  some t r a n s f e r  o f  i n f e c t i o n  
f ro m  s c h o o l - c h i l d r e n  t o  t h e  y o u n g e r  c h i l d r e n  a t  home.
5 .  P u b l i c  H e a l t h  and M e d i c a l  M e a s u r e s .
I t  i s  i n t e n d e d  h e r e  t o i n d i c a t e  o n l y  i n  t h e  b a r e s t  o u t l i n e  
t h e  g e n e r a l  f e a t u r e s  o f  some o f  t h e  more i m p o r t a n t  m e a s u r e s  
d i r e c t e d  t o w a r d s  t h e  p r e v e n t i o n  and m i t i g a t i o n  o f  t h e  f o u r  
d i s e a s e s  and t o  m e n t i o n  some o f  t h e  c h a n g e s  i n  p r o c e d u r e  
t h a t  have  t a k e n  p l a c e  i n  G-lasgow d u r i n g  t h e  t h i r t y  y e a r s  
f ro m  1916 t o  1945 .
a )  N o t i f i c a t i o n .
S t a t u t o r y  n o t i f i c a t i o n  o f  S c a r l e t  F e v e r  and  D i p h t h e r i a  
h a s  b e e n  i n  f o r c e  t h r o u g h o u t  t h e  p e r i o d .  M e a s l e s  h a s  n o t  
b e e n  n o t i f i a b l e .  Whooping Cough was made n o t i f i a b l e  d u r i n g  
a p e r i o d  o f  t h r e e  y e a r s  f ro m  1 0 t h  J u l y ,  1924 t o  1 0 t h  J u l y ,  
1927 .  The o b j e c t  o f  t h i s  m e asu re  was " t o  o b t a i n  e a r l y  
i n f o r m a t i o n  w i t h  a v iew  t o  p r e v e n t i o n  o f  s u b s e q u e n t  c a s e s  
and t o  a c h i e v e  e a r l y  t r e a t m e n t  by home n u r s i n g  o r  r e m o v a l  
t o  h o s p i t a l " ,  ( M.0*H. A n .H ep .  1 9 2 6 ) .  S c r u t i n y  o f  t h e  a n n u a l
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Whooping Cough c a s e ,  d e a t h ,  and f a t a l i t y  r a t e s  f o r  t h e  
3 - y e a r  p e r i o d  do n o t ,  h o w e v e r ,  r e v e a l  any  m arked  d i v e r g e n c e  
f ro m  t h e  e x p e r i e n c e  o f  n e i g h b o u r i n g  y e a r s  n o r  any b r e a k  i n  
t h e  g e n e r a l  t r e n d .
The n o r m a l  m ethod o f  a s c e r t a i n m e n t  o f  t h e  e x i s t e n c e  o f  
c a s e s  o f  M e a s l e s  and Whooping Cough h a s  b e e n  by i n f o r m a t i o n  
coming t o  t h e  M e d i c a l  O f f i c e r  o f  H e a l t h  v i a  s c h o o l s ,  s a n i ­
t a r y  i n s p e c t o r s ,  h e a l t h  v i s i t o r s ,  g e n e r a l  p r a c t i t i o n e r s ,  
and  p a r e n t s .  I t  i s  d e b a t a b l e  w h e t h e r  s t a t u t o r y  n o t i f i c a t i o n  
wou ld  have  i n c r e a s e d  t h e  n u m b ers  o f  k n o w t tc a s e s .  What i t  
m ig h t  have  d o n e ,  however ,  w ou ld  have  b e e n  t o  a l l o w  a more 
j u s t i f i a b l e  c o m p a r i s o n  w i t h  o t h e r  a r e a s  w here  s t a t u t o r y  
n o t i f i c a t i o n  h a s  b e e n ^ o p e r a t i o n .
I t  may be a d d e d  t h a t  i t  i s  v e r y  d o u b t f u l  w h e t h e r  t h e  
s t a t u t o r y  n o t i f i c a t i o n  o f  M e a s l e s  and Whooping Cough, due  t o  
t h e i r  h i g h  i n f e c t i v i t y  i n  t h e  e a r l y ,  u n r e c o g n i s e d  s t a g e ,  
w o u ld  be h e l p f u l  i n  r e d u c i n g  t h e  s p r e a d  o f  i n f e c t i o n ,  w h i l e  
a l l  o r  n e a r l y  a l l  o f  t h e  s e r i o u s  c a s e s  come u n d e r  n o t i c e  
t h r o u g h  t h e  e x i s t i n g  means o f  a s c e r t a i n m e n t ,
b )  H o s p i t a l i s a t i o n .
The p o l i c y  w i t h  r e g a r d  t o  h o s p i t a l i s a t i o n  i s  i n  g r e a t  
m e a su re  d e p e n d e n t  u p o n  t h e  num ber  o f  b e d s  a v a i l a b l e  a t  any  
one t im e  i n  t h e  I s o l a t i o n  h o s p i t a l s  o f  t h e  c i t y .  I t  w o u ld  
be i m p r a c t i c a b l e  t o  p r o v i d e  h o s p i t a l s  b e d s  f o r  o v e r  1 2 ,0 0 0  
c a s e s  o f  M e a s l e s  i n  one month  -  t h e  i n c i d e n c e  o f  May 1934 ,
33
b u t  a t  n o n - e p i d e m i c  p e r i o d s  a c o n s i d e r a b l e  p r o p o r t i o n  o f  
c a s e s  c an  be accom m odated  i n  h o s p i t a l .
W i th  S c a r l e t  F e v e r  t h e r e  h a s  b e e n  a g r o w i n g  p o l i c y  t o  
l e a v e  c a s e s  a t  home u n l e s s  t h e  home c i r c u m s t a n c e s  a r e  u n s u i t ­
a b l e .  F o r  i n s t a n c e ,  d u r i n g  t h e  y e a r s  f o l l o w i n g  t h e  f i r s t  
w a r ,  a b o u t  6 # c o f  c a s e s  r e m a i n e d  a t  home. By 1938 ,  t h i s  
f i g u r e  had r i s e n  t o  13# and i s  i i l l  r i s i n g .  On t h e  o t h e r  
h an d  t h e  o p p o s i t e  p o l i c y  h a s  b e e n  a d o p t e d  w i t h  D i p h t h e r i a ,  
and  a s  f a r  a s  p o s s i b l e  e v e r y  s u s p e c t e d  c a s e  i s  rem oved  t o  
h o s p i t a l  a s  soon  a s  i n f o r m a t i o n  a b o u t  t h e  c a s e  r e a c h e s  t h e  
P u b l i c  H e a l t h  D e p a r t m e n t .  Thus e a r l y  a d e q u a t e  t r e a t m e n t  
i s  e n s u r e d ,  d i a g n o s i s  i s  r e n d e r e d  more c e r t a i n ,  and t h e  r i s k  
o f  a f a t a l  outcome i s  r e d u c e d .  I n  1923,  4#  o f  D i p h t h e r i a  
c a s e s  r e m a in e d  a t  home: i n  1938,  o n l y  1 . 4 # .
I n  M e a s l e s  and  Whooping Cough a b o u t  90# o f  c a s e s  e v e r y  
y e a r  have  b e e n  t r e a t e d  a t  home. As l o n g  a s  b e d s  a r e  a v a i l ­
a b l e  s e r i o u s  c a s e s ,  o r  c a s e s  o c c u r r i n g  i n  u n s u i t a b l e  homes, 
a r e  removed t o  h o s p i t a l ,
b )  T r e a t m e n t .
A f u l l  d i s c u s s i o n  c o n c e r n i n g  r e c e n t  a d v a n c e s  i n  t h e  t r e a t ­
ment o f  t h e s e  d i s e a s e s  w ou ld  h e r e  be ou t  o f  p l a c e ,  and w i l l  
n o t  be a t t e m p t e d .  S c a r l e t  F e v e r  A n t i t o x i n  i s  u s e d  as- a 
r o u t i n e  t h e r a p e u t i c  m e asu re  i n  one c i t y  F e v e r  H o s p i t a l  
( K n ig h ts w o o d )  i n  a l l  b u t  v e r y  m i l d  o r  l a t e  r e c o v e r i n g  c a s e s .  
The g e n e r a l  m i l d n e s s  o f  t h e  d i s e a s e  r e n d e r s  d i f f i c u l t  t h e
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a s s e s s m e n t  o f  t h e  v a l u e  o f  t h e  a n t i t o x i n  a s  a p r e v e n t i v e  
o f  d e a t h .  I t  i s  f e l t  h o w e v e r ,  t h a t  t h e  a d m i n i s t r a t i o n  
o f  t h e  a n t i t o x i n  b r i n g s  a b o u t  a more r a p i d  r e d u c t i o n  i n  
t o x i c  symptoms and i s ,  t h e r e f o r e  a u s e f u l  p r o c e d u r e .
S u lp h o n a m id e s  have  b e e n  u s e d  i n  r e c e n t  y e a r s  f o r  t h e  
i n v a s i v e  c o m p l i c a t i o n s  o f  S c a r l e t  F e v e r ,  and p e n i c i l l i n  f o r  
p y o g e n i c  c o m p l i c a t i o n s .
The a d m i n i s t r a t i o n  o f  D i p h t h e r i a  a n t i t o x i n  i n  a d e q u a t e  
d o s a g e  a s  e a r l y  i n  t h e  d i s e a s e  a s  p o s s i b l e  h a s  b e e n  t h e  a im  
i n  t h e  t r e a t m e n t  o f  D i p h t h e r i a .  The u s e  o f  P e n i c i l l i n  a s  a 
t h e r a p e u t i c  a g e n t ,  so  f a r  a s  I  am aware ,  h a s  n o t  b e e n  a t t e m p t e d  
i n  G lasgow ,  t h o u g h  i t  h a s  b e e n  u s e d  w i t h  d o u b t f u l  s u c c e s s  
i n  t h e  c l e a r i n g  up o f  c o n v a l e s c e n t  c a r r i e r s .
The i n t r o d u c t i o n  o f  S u lp h o n am id e  t h e r a p y  h a s  c o n s i d e r a b l y  
e n h a n c e d  t h e  p h y s i c i a n ' s  a rm am e n ta r iu m  i n  t h e  t r e a t m e n t  o f  
M e a s l e s ,  and more e s p e c i a l l y  o f  t h e  r e s p i r a t o r y  c o m p l i c a t ­
i o n s .  I n  a t  l e a s t  one F e v e r  H o s p i t a l  a m o d e r a t e  f o u r -  h o u r l y  
d o se  o f  S u l p h a d i a z i n e  i s  g i v e n  t o  a l l  c h i l d r e n  s u f f e r i n g  f ro m  
t h e  u n c o m p l i c a t e d  d i s e a s e  w i t h  a v ie w  t o  p r e v e n t i n g  t h e  
d e v e l o p m e n t  o f  c o m p l i c a t i o n s .  I n  a d d i t i o n  2 , 0 0 0 u n i t s  o f  
A .D .S -  i s  g i v e n  r o u t i n e l y  t o  t h e s e  c h i l d r e n  i n  v i e w  o f  t h e i r  
e x c e s s i v e  s u s c e p t i b i l i t y  t o  D i p h t h e r i a .
I n  Whooping Cough t b o ,  C h em o th e rap y  i s  employed i n  c a s e s
w i t h  r e s p i r a t o r y  c o m p l i c a t i o n s ,  t h o u g h  w i t h  l e s s  s u c c e s s
t h a n  i n  M e a s l e s  due t o  t h e  p u lm o n a ry  c o n d i t i o n  b e i n g  p r i m ­
a r i l y  a " C o l l a p s e "  r a t h e r  t h a n  a t r u e  pneum onic  p r o c e s s .
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d)  I m m u n o - p r o p h y l a x i s .
P r e v e n t i v e  i n o c u l a t i o n  a g a i n s t  e a c h  o f  t h e  f o u r  d i s e a s e s  
i s  a p r a c t i c a b l e  p r o c e d u r e  u n d e r  c e r t a i n  c o n d i t i o n s  and  
w i t h i n  c e r t a i n  l i m i t a t i o n s .
P r o p h y l a x i s  a g a i n s t  S c a r l e t  F e v e r  h a s  n o t  b e e n  em ployed  
i n  Glasgow e x c e p t  on i s o l a t e d  and u n r e c o r d e d  o c c a s i o n s .
The m i l d n e s s  o f  d i s e a s e ,  t h e  n um erous  i n j e c t i o n s  r e q u i r e d ,  
and  d o u b t  a b o u t  t h e  d u r a t i o n  o f  t h e  im m uni ty  p r o d u c e d  h a s  
r e n d e r e d  mass i m m u n i s a t i o n  u n d e s i r a b l e .
The s p e c i a l  c o n d i t i o n s  a s s o c i a t e d  w i t h  p r e s e n t  day  
im m u n o - p r o p h y l a x i s  a g a i n s t  M e a s l e s  have  p r e v e n t e d  an y  a t t e m p t  
a t  w i d e s p r e a d  i m m u n i s a t i o n .  Only  p a s s i v e  i m m u n i s a t i o n  i s  
s o  f a r  p r a c t i c a b l e ,  and t o  be s u c c e s s f u l  i n  p r e v e n t i n g  o r  
m i t i g a t i n g  an  a t t a c k *  t h e  r e  age n t^ -c o n v a le  s c e n t  s e rum ,  p l a c ­
e n t a l  e x t r a c t ,  o r  gamma g l o b u l i n — s h o u l d  be g i v e n  w i t h i n  
t h e  f i r s t  h a l f  o f  t h e  i n c u b a t i o n  p e r i o d .  I m m u n i s a t i o n  i n  
t h i s  way h a s  a  d e f i n i t e  p l a c e  i n  p r e v e n t i n g  a t t a c k s  i n  i n f a n t s  
and  young  c h i l d r e n ,  and t h e  p r o c e d u r e  h a s  b e e n  u s e d  i n  
i n s t i t u t i o n s  and h o s p i t a l s  w here  y o u n g  c h i l d r e n  have  b e e n  
e x p o s e d  t o  t h e  r i s k  o f  i n f e c t i o n .  As a n  exam ple  o f  t h e  
r e s u l t s  a c h i e v e d ,  t h e  S u p e r i n t e n d e n t  o f  K n ig h tsw o o d  F e v e r  
H o s p i t a l ,  u s i n g  c o n v a l e s c e n t  M e a s l e s  Serum d u r i n g  t h e  1937 
e p i d e m i c ,  r e p o r t e d  a s  f o l l o w s  (M.O.H. A n .R ep .  1 9 3 7 ) : -
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No. o f  p a t i e n t s  r e c e i v i n g  serum  . . .  3 30
No. o f  p a t i e n t s  who d e v e l o p e d  o r d i n a r y  M e a s l e s  0
No. o f  p a t i e n t s  who d e v e l o p e d  m o d i f i e d  M e a s l e s  66
No. o f  p a t i e n t s  who d i d  not  d e v e l o p  M e a s l e s  264
P r o p h y l a x i s  w i t h  Whooping Cough V a c c in e  h a s  o n l y  h e e n  
a d o p t e d  on a l i m i t e d  s c a l e  i n  Glasgow,  c h i e f l y  among y o u n g  
c h i l d r e n  a t t e n d i n g  d ay  n u r s e r i e s .  O p i n i o n s  a r e  d i v i d e d  
a t  p r e s e n t  on t h e  e f f i c i e n c y  o f  p r e s e n t  v a c c i n e s ,  t h o u g h  
b e n e f i c i a l  r e s u l t s  have  b e e n  c l a i m e d  when l a r g e  d o s a g e  h a s  
b e e n  e m p lo y ed .
I  have  l e f t  D i p h t h e r i a  i m m u n i s a t i o n  t o  l a s t  s i n c e  i t  a l o n e  
h a s  b e e n  p r a c t i s e d  on a w ide  s c a l e .  The c a m p a ig n  i n  S c o t ­
l a n d ,  i n c l u d i n g  G lasgow ,  was b eg u n  i n  December  1940 a t  t h e  
h e i g h t  o f  t h e  D i p h t h e r i s e p i d e m i c . P r i o r  t o  t h i s ^ i m m u n i s ­
a t i o n  had b e e n  p e r f o r m e d  o n l y  i n  i n s t i t u t i o n s  and on n u r s e s  
i n  F e v e r  H o s p i t a l s ,  among whom f a v o u r a b l e  r e s u l t s  h ad  b e e n  
a c h i e v e d .
From t h e  f i g u r e s  p u b l i s h e d  i n  t h e  A n n u a l  R e p o r t s  o f  t h e  
M e d i c a l  O f f i c e r  o f  H e a l t h ,  i t  i s  p o s s i b l e  t o  e x p r e s s  i n  
t a b u l a r  fo rm  t h e  p e r c e n t a g e  o f  c h i l d r e n  i n  t h e  c i t y  who h a d  
b e e n  im m unised  by t h e  d a t e  shown,  ( T a b l e  24).
I t  a p p e a r s  t h a t  t h e  i n i t i a l  r e s p o n s e  t o  t h e  cam p a ig n  
was  n o t  m a i n t a i n e d ;  i n  t h e  p r e - s c h o o l  g r o u p  t h e  r e t u r n  o f  
c h i l d r e n  f ro m  e v a c u a t i o n  and t h e  a d d i t i o n  o f  n ew born  c h i l d r e n  
have  l o w e r e d  t h e  p e r c e n t a g e  o f  t h e  im m unised .
I t  i s  o f  i n t e r e s t  t o  r e f e r  t o  T a b le  2 ,  t o  s ee  w h e t h e r  
t h e  g e n e r a l  t r e n d  o f  D i p h t h e r i a  h a s  r a d i c a l l y  a l t e r e d  s i n c e
mass i m m u n i s a t i o n  was i n t r o d u c e d .  The a n n u a l  c a s e - r a t e s  
have  d i m i n i s h e d  p r o g r e s s i v e l y  s i n c e  1940 ,  h u t  t h i s  m ig h t  
w e l l  he m e r e l y  a r e t u r n  t o  n o r m a l  a f t e r  a p e r i o d  o f  e p i -  
d e m i c i t y .  The d e a t h - r a t e s  have  d e c l i n e d  s t e a d i l y  s i n c e  1940 ,  
and a r e  now l o w e r  t h a n  t h e y  have  e v e r  h e e n .  A s i m i l a r  d e c l i n e  
h a s  a l s o  o c c u r r e d  i n  f a t a l i t y  r a t e s ,  h u t  f a l l s  i n  d e a t h  
and f a t a l i t y  r a t e s  have  o c c u r r e d  a t  t h e  same t im e  i n  S c a r l e t  
F e v e r ,  M e a s l e s ,  and Whooping Cough, and t h e  im provem en t  i n  
D i p h t h e r i a  i s  no g r e a t e r  t h a n  i n  t h e s e  o t h e r  d i s e a s e s .
I f  we c o n f i n e  o u r s e l v e s  t o  D i p h t h e r i a  a l o n e ,  and  do n o t  
l o o k  f u r t h e r  h a c k  t h a n  1940 ,  t h e  e f f e c t  o f  m ass  i m m u n i s a t i o n  
seems m a g n i f i c e n t ,  h u t  a w i d e r  and more c o m p a r a t i v e  v ie w  
d o e s  n o t  s u p p o r t  t h i s  f i r s t  i m p r e s s i o n .  S e v e r a l  y e a r s  
w i l l  have  t o  e l a p s e ,  and  p r o h a h l y  a much h i g h e r  p e r c e n t a g e  
o f  c h i l d r e n  v / i l l  have  t o  he im m unised ,  b e f o r e  we c an  s a y  t h a t  
D i p h t h e r i a  i n  Glasgow h a s  h e e n  d e f e a t e d  hy mass  i m m u n i s a t i o n .
I t  i s  n o t  i n t e n d e d  hy any means t o  g i v e  t h e  i m p r e s s i o n  
t h a t  i m m u n i s a t i o n  a g a i n s t  D i p h t h e r i a  i s  n o t  a v a l u a b l e  p r o ­
c e d u r e .  I n  1943 ,  t h e r e  w ere  no d e a t h s  f ro m  D i p h t h e r i a  
among immunised  p r f c - s c h o o l  c h i l d r e n .  Among p r e - s c h o o l  
c h i l d r e n  n o t  im m unised  t h e r e  w ere  48 d e a t h s .  S i m i l a r l y  i n  
c h i l d r e n  o f  s c h o o l  a g e s ,  3 d e a t h s  o c c u r r e d  i n  c h i l d r e n  who 
had h e e n  im m unised ,  and 22 d e a t h s  i n  c h i l d r e n  who had  n o t  
h e e n  im m u n ised .  Among t h e  c h i l d r e n  who have  h e e n  im m u n ised ,
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t h e  r i s k  o f  a t t a c k  i s  a p p r e c i a b l y  r e d u c e d ;  t h e  r i s k  o f  d e a t h  
i s  r e n d e r e d  r e m o t e .
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S e c t i o n  3
Glasgow P o p u l a t i o n ,  H o u s in g  and  M u n i c i p a l  Wards .
a )  P o p u l a t i o n .
Glasgow i s  t h e  s e c o n d  l a r g e s t  c i t y  o f  t h e  B r i t i s h  
I s l e s .  B o th  a  m a j o r  s e a - p o r t  and  a  c e n t r e  o f  h e a v y  i n d u s t r y ,  
i t s  p r o s p e r i t y  h a s  f l u c t u a t e d  w i t h  t h e  p r o d u c t i o n  demands 
o f  w ar  and  t h e  i n d u s t r i a l  d e p r e s s i o n s  o f  p e a c e .
F o l l o w i n g  an  e x t e n s i o n  o f  t h e  c i t y  i n  1913 t h e  p o p u l a t i o n  
h a s  r e m a i n e d  a t  r a t h e r  o v e r  1 m i l l i o n  p e r s o n s .  The e s t i m ­
a t e d  p o p u l a t i o n ,  b i r t h  r a t e ,  d e a t h  r a t e ,  and  i n f a n t  m o r t a l i t y  
r a t e  f o r  e a c h  " c e n s u s  y e a r "  f ro m  1861 a r e  shown i n  T a b le  2 5 .
The l a s t  c e n s u s  was t a k e n  i n  1931 .  I t  i s , t h e r e f o r e , a 
m a t t e r  o f  e x t r e m e  d i f f i c u l t y  t o  e s t i m a t e  w i t h  a c c u r a c y  t h e  
p o p u l a t i o n  o f  t h e  c i t y  i n  r e c e n t  y e a r s ,  and an e r r o r  o f  
many t h o u s a n d s  may be p r e s e n t  i n  t h e  e s t i m a t e s  o f  t h e  l a s t  
t e n  o r  so y e a r s .
I n  1921 t h e  c e n s u s  was  t a k e n  i n  J u n e ,  a month  d u r i n g  v /h ich  
a  number  o f  Glasgow p e o p l e  a r e  a b s e n t  f ro m  t h e  c i t y  on 
h o l i d a y .  The c e n s u s  e s t i m a t e  o f  t o t a l  p o p u l a t i o n  was 
1 , 0 3 4 , 1 7 4 .  The M e d i c a l  O f f i c e r  o f  H e a l t h ,  h o w ev e r ,  e s t i m a t e d  
t h e  f i g u r e  a t  1 , 0 7 5 , 0 0 0 .  T h i s  d i s c r e p a n c y  r e n d e r s  d i f f i c u l t  
t h e  e s t i m a t i o n  o f  t h e  c h i l d  p o p u l a t i o n  o f  t h e  c i t y  d u r i n g  
t h e  e a r l i e r  p a r t  o f  t h e  3 0 - y e a r  p e r i o d ,  1 9 1 6 - 4 5 ,  s i n c e  t h e r e  
i s  no way o f  k n o w in g  w h e t h e r  t h e  p r o p o r t i o n  o f  t h e  p o p u l a t i o n
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a l l e g e d  t o  be a b s e n t  f rom  t h e  c i t y  on h o l i d a y  had  t h e  same 
a g e - c o n s t i t u t i o n  a s  t h e  a c t u a l  c e n s u s  p o p u l a t i o n .
I t  w i l l  be a p p a r e n t  -from ? a b l e  25 t h a t  d u r i n g  t h e  p a s t  
30 y e a r s  t h e  t o t a l  p o p u l a t i o n  o f  t h e  c i t y  h a s  v a r i e d  l i t t l e .  
At t h e  same t i m e ,  t h e r e  h a s  b e e n  a d r o p  i n  b i r t h  r a t e s  o f  
r o u g h l y  o n e - t h i r d .  The d e a t h  r a t e  and  t h e  i n f a n t  m o r t a  l i t y  
r a t e s  seem t o  have  r e m a i n e d  f a i r l y  s t e a d y  d u r i n g  t h e  l a s t  
two o r  t h r e e  d e c a d e s .  The i n f a n t  m o r t a l i t y  r a t e ,  i t  s h o u ld  
be e x p l a i n e d ,  was  u n d u l y  h i g h  i n  1941 compared w i t h  n e i g h ­
b o u r i n g  y e a r s ,  and s i n c e  1941 i t  h a s  f a l l e n  r a p i d l y .  I n  
1945 i t  was 68 p e r  t h o u s a n d  b i r t h s .
The e f f e c t  o f  a s t a t i o n a r y  t o t a l  p o p u l a t i o n  com bined  w i t h  
a f a l l i n g  b i r t h  r a t e  and  a  s t a t i o n a r y  d e a t h  r a t e  i s  t o  age  
t h e  p o p u l a t i o n ;  i . e .  t h e  p r o p o r t i o n  o^ c h i l d r e n  i n  t h e  p o p ­
u l a t i o n  becom es  s m a l l e r  and  t h e  p r o p o r t i o n  o f  a d u l t s  and 
o l d  p e r s o n s  becom es  l a r g e r .  How f a r  t h i s  a l t e r a t i o n  i n  t h e  
a g e - c o n s t i t u t i o n  o f  t h e  p o p u l a t i o n  h a s  i n f l u e n c e d  t h e  a g e -  
i n c i d e n c e  o f  t h e  f o u r  d i s e a s e s  w i l l  be e xam ined  l a t e r .
M eanwhile  we s h a l l  l o o k  a t  t h e  a g e - c o n s t i t u t i o n  o f  t h e  
p o o u l a t  i o i i a t  t h e  t h r e e  c e n s u s e s ,  1911 ,  1921 ,  and  1931 ,  and 
t h e  M e d i c a l  O f f i c e r  o f  H e a l t h ’ s e s t i m a t e s  f o r  1941 and 1945 .  
These  f i g u r e s  a r e  g i v e n  i n  T a b le  2 6 .  Below t h e  number  o f  
p e r s o n s  i n  e a c h  a g e - g r o u p  i s  shown t h e  p e r c e n t a g e  o f  t h e  
t o t a l  p o p u l a t i o n  c o n s t i t u t e d  by t h a t  a g e - g r o u p .  The M e d ic a l  
O f f i c e r  o f  H e a l t h ’ s e s t i m a t e s  f o r  t h e  c l r  Id  p o p u l a t i o n s  a r e
Table 25.
Glasgow. P o p u la tio n , B ir th  R ate , Death R ate , and In fa n t M o rta lity  R a te .
Year P o p u la tio n  B ir th  Rate Death Rate In fa n t M o rta lity
p e r  1,000 p e r  1,000 Rate p e r  1,000
o f p o p u la tio n o f  p o p u la tio n b i r th s
1861 397,673 41.6 27.5 154
1871 491,900 38.4 52.1 191
1881 512,034 37.3 25.2 144
1891 567,143 35.0 25.3 148
1901 761,925 31.8 21.2 149
1911 784,680 27.7 17.7 139
1921 1 ,075,000 27.6 14.5 106
1931 1 , 088,461 21.1 14.2 105
1941 1,045,333 18.5 15.6 111
Table 26.
A ctual and P ercen tage  A g e -D istrib u tio n  o f  P o p u la tio n . Glasgow.
Year -1 -2 -5 -10 -15 1§- T o ta l
1911 18449 19006 5O690 81368 72245 538738 784496
2.4 2.4 6.5 10.4 9.7 68.6 100
1921 24967 25092 51514 100337 101576 730688 1034174
2.4 2.4 5.0 9.7 9.8 70.7 100
1931 20852 19725 58400 104136 94485 79O865 1088461
1.9 1.8 5.4 9.6 8.7 72.6 100
1941 18559 19159 57745 94632 95000 760258 1045333
1.8 1.8 5.5 9.1 9.1 72.7 100
1945 19504 20159 55726 92000 93000 7696H 1050000
1.8 1.9 5.5 8.8 8 .9 73.5 100
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b a s e d  on b i r t h s  and d e a t h s  f o r  t h e  f i r s t  t h r e e  a g e - g r o u p s , 
and on s c h o o l  p o p u l a t i o n  e s t i m a t e s  f o r  t h e  two s c h o o l  a g e -  
g r o u p s .  The 15-  a g e - g r o u p  h a s  b e e n  c a l c u l a t e d  a s  t h e  
r e s i d u e  o f  t h e  t o t a l  e s t i m a t e d  p o p u l a t i o n .  These  f i g u r e s  
c l e a r l y  show t h e  r e l a t i v e  r e d u c t i o n  i n  t h e  c h i l d  ( u n d e r  
15 y e a r s )  p o p u l a t i o n ,  f rom  3 1 . 4 #  i n  1911 t o  2 6 . 7 #  i n  1945 ,  
and  t h e  r e l a t i v e  i n c r e a s e  i n  t h e  a d u l t  ( o v e r  15 y e a r s )  
p o p u l a t i o n ,  f rom  6 8 . 6 #  i n  1911 t o  7 3 . 3 #  i n  1945 .  While  
t h e  t a b l e  i n d i c a t e s  i n  a g e n e r a l  way t h a t  t h e r e  h a s  b e e n  
some t r a n s f e r  o f  p o p u l a t i o n  f rom  t h e  c h i l d  t o  t h e  a d u l t  
a g e - g r o u p s  d u r i n g  t h e s e  34 y e a r s ,  t h e  f i g u r e s  f o r  c e r t a i n  o f  
t h e  a g e - g r o u p s  c a n n o t  be r e g a r d e d  a s  a c c u r a t e .  We s h a l l  
be r e t u r n i n g ,  h o w e v e r ,  t b  t h i s  m a t t e r  i n  t h e  n e x t  c h a p t e r .
b )  H o u s in g .
Newsholme (1 9 2 3 )  g i v e s  a n  i n t e r e s t i n g  t a b l e ,  h e r e  r e ­
p ro d u c e d  a s  T a b le  27 ,  w h i c h ,  w h i l e  n o t  o f  v e r y  r e c e n t  d a t e ,  
c l e a r l y  shows u s  what  t h e  h o u s i n g  p o s i t i o n  o f  Glasgow was 
i n  1911,  compared w i t h  c e r t a i n  o t h e r  c i t i e s  i n  t h e  same y e a r .
I n  1921 t h e  p e r c e n t a g e  o f  p e r s o n s  l i v i n g  more t h a n  
two p e r  room i n  Glasgow was 5 4 # ,  and  i n  1931 4 2 . 3 # .  Ho l a t e r  
f i g u r e s  a r e  a v a i l a b l e ,  and  t h e  o n l y  e a r l i e r  f i g u r e  t h a t  I  
have  fo u n d  was 59# i n  1891 .  E v i d e n t l y  t h e  s i t u a t i o n  was 
im p r o v in g  o n l y  v e r y  s l o w l y  up t o  1921 ,  and t h e r e a f t e r  b eg an  
t o  im prove  more r a p i d l y .  A s i m i l a r  t r e n d  i s  shown i n  T a b le  28
g i v i n g  f i g u r e s  f o r  t h e  number  o f  p e r s o n s  p e r  room, (M.O.H.
An. R e p . ,  1 9 3 2 ) .
The n e x t  t a b l e  ( T a b l e  29)  a l l o w s  u s  t o  compare t h e  p e r ­
c e n t a g e  d i s t r i b u t i o n  o f  h o u s e s  o f  v a r i o u s  s i z e s  i n  Glasgow 
w i t h  t h a t  o f  t h r e e  o t h e r  c i t i e s  i n  1931 .  One o f  t h e  
r e a s o n s  f  o f  t h e  h i g h  d e g r e e  o f  o v e r c r o w d i n g  i n  Glasgow now 
becomes  a p p a r e n t ,  n am e ly  t h e  v e r y  h i g h  p e r c e n t a g e  o f  s m a l l  
h o u s e s .
A h i g h  p e r c e n t a g e  o f  s m a l l  h o u s e s  i s  n o t ,  h o w e v e r ,  t h e  
o n ly  p r o b le m .  7/e must c o n s i d e r  a l s o  t h e  t y p e  o^ h o u s e .
I n  Glasgow t h e  p r e v a i l i n g  t y p e  o f  d w e l l i n g  i s  t h e  t e n e m e n t .
I n  E n g la n d  t h e  word  " t e n e m e n t ” f r e q u e n t l y  r e t a i n s  i t s  o r i g ­
i n a l  m ean ing  and  i m p l i e s  a h ouse  o r  an  a p a r t m e n t .  I n  
S c o t l a n d  t h i s  m e an in g  i s  unknown and " t e n e m e n t " ,  t o  q u o te  
H a l l i d a y ,  " s i g n i f i e s  a b l o c k  o r  b u i l d i n g  c o n s i s t i n g  o f  s e v ­
e r a l  s t o r e y s  on e a c h  o f  w h ic h  a r e  r e s i d e n t  one o r  more f a m ­
i l i e s ,  e a c h  o c c u p y i n g  a s e p a r a t e  s u i t e  o f  room s ,  e n t e r e d  f ro m
a common l a n d i n g  o r  l o b b y .  The d w e l l i n g  p l a c e  o f  e a c h  f a m i l y
i s  known a s  a  1 h o u s e 1 " .
I t  seems p r o b a b l e  t h a t  up  u n t i l  1931 ,  80# o r  more o f  t h e
p o p u l a t i o n  o f  Glasgow l i v e d  i n  t e n e m e n t s .  S in c e  t h e n
t h e r e  h a s  b e e n ,  up  t o  1939 ,  a t r a n s f e r  o f  a  p r o p o r t i o n  o f  t h e  
p o p u l a t i o n  t o  s u b u r b a n  h o u s i n g  s c h e m e s ,  i n  w h ic h  t h e  c o t t a g e  
t y p e ,  and t h e  f l a t t e d  t y p e  o f  h ouse  p r e d o m i n a t e .
Table 27.
Percentage o f the Population L iving More Than 2 Persons per Room 
in  Various C it ie s ,  1911* (Newsholme).
Manchester Liverpool Birmingham London Edinburgh Glasgow
7 .0$  < ) . %  9 . 8$ 16. 8$ 51. 1$  53. 6$
Table 28.
Average Humber o f  Persons per Room a t Various T ears. Glasgow. 
1881 1891 1901 1911 1921 1951
2,040  2.053 1 . 8 4 6  1 . 8 2 7  1 . 7 6 6  1.536
Table 29 .
Percentage o f Houses o f D ifferen t S izes in  Various C it ie s ,  1931*
Size of House Glasgow Edinburgh Birmingham Liverpool
1 Apartment 14. 8$ 6 . 7$ 0 . 2$ 0 . 3$
2 Apartments 43 . 7$ 31. 8$ 1 . 1$ 2 . 7$
3 Apartments 23 . 7$ 25. 5$ 17 . 1$ 9 . 7$
4 Apartments 9 . 1$ 14. 8$ 19 . 8 $ 21 . 8$
5 o r more Apartments 8 . 7$ 21 . 2$ 61 . 8 $ 65 . 5$
A ll S izes 100. 0$ 100. 0$ 100 . 0 $ 100. 0$
The o l d e r  t e n e m e n t  h o u s i n g ,  due t o  t h e  c l o s e  p r o p i n ­
q u i t y  o f  f a m i l i e s ,  and t h e  f a c t  t h a t  c h i l d r e n  p l a y  i n  t h e  
common " c l o s e " ,  and r u n  i n t o  one a n o t h e r ’ s h o u s e s ,  nrnst be 
r e g a r d e d  a s  a p o t e n t  c a u s e  o f  t h e  r a p i d  d i s s e m i n a t i o n  o f  
i n f e c t i o n  f rom  one f a m i l y  t o  a n o t h e r .  I n  a d d i t i o n ,  l i g h t  
and a i r  i n  t h e s e  o l d e r  t e n e m e n t s  i s  d e f i c i e n t :  and t h e  
h i g h  n a r ro w  f l i g h t s  o f  s t a i r s  t o  he n a v i g a t e d  t o  and ^rom 
t h e  h o u s e s  on t h e  u p n e r  3 t o r e y s  a c t  a s  a d e t e r r e n t  upon 
m o t h e r s  t o  t a k e  i n f a n t s  o u t  f o r  f r e s h  a i r  and  s u n s h i n e .
The s lum s  o f  Glasgow a r e  i n v a r i a b l y  o l d  and d e c r e p i t  
t e n e m e n t  b u i l d i n g s .  Many o f  t h e  n ew er  t e n e m e n t s ,  h o w e v e r ,  
a r e  w e l l  c o n s t r u c t e d ,  w e l l  v e n t i l a t e d  b u i l d i n g s ,  c o n t a i n i n g  
h o u s e s  o f  t h r e e ,  f o u r ,  o r  more s p a c i o u s  ro o m s ,  and e q u i p p e d  
t o  t h e  b e s t  s t a n d a r d s  o f  modern s a n i t a t i o n .  These  modern  
t e n e m e n t s  c a n n o t  be r e g a r d e d  a s  b e i n g  d e t r i m e n t a l  t o  h e a l t h .
c )  M u n i c i p a l  Wards .
The C i t y  o f  Glasgow i s ,  f o r  a d m i n i s t r a t i v e  p u r p o s e s ,  
d i v i d e d  i n t o  38 m u n i c i p a l  w a r d s ,  e a c h  d e s i g n a t e d  by number  
and  by name. Ward 3 8 ,  Y o k e r  and  K n ig h t s w o o d ,  was  c o n s t i t ­
u t e d  i n  1933:  t h e  o t h e r s ,  i n  t h e i r  p r e s e n t  f o rm ,  i n  1921 .  
P r e v i o u s  t o  t h a t  t h e  w a r d s  w ere  f e w e r ,  and  had d i f f e r e n t  
n u m b e r s ,  nam es ,  and  b o u n d a r i e s .  A c c o r d i n g l y ,  i n  t h e  s e r i a l  
p r e s e n t a t i o n  o f  ward  d a t a ,  i t  i s  n o t  p o s s i b l e  t o  go f u r t h e r  
b a c k  t h a n  1921 .
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The w a rd s  a r e  g r o u p e d  g e o g r a p h i c a l l y  i n t o  f i v e  d i v i s i o n s ,  
E a s t e r n ,  C e n t r a l ,  N o r t h e r n ,  S o u th - W e s t ,  and S o u t h - E a s t .
T he re  a r e  c o n s i d e r a b l e  d i f f e r e n c e s  i n  t h e  s i z e  o f  
p o p u l a t i o n  i n  t h e s e  w a r d s ,  v a r y i n g ,  i n  1931 ,  f rom  1 3 ,7 0 5  
i n  Ward 13 ( B ly th s w o o d )  t o  5 6 ,4 3 0  i n  Ward 25 ( W h i t e i n c h ) ,  
frorr. w h ich  Ward 38 was s p l i t  o f f  two y e a r s  l a t e r .  The 
a v e r a g e  s i z e  o f  t h e  w a r d s  i s ,  h o w e v e r ,  a b o u t  3 0 , 0 0 0 .
B etw een  t h e  i n h a b i t a n t s  o f  t h e  s e p a r a t e  w a r d s ,  t h e r e  
e x i s t  w e l l - m a r k e d  d i f f e r e n c e s  i n  s o c i a l  p o s i t i o n ,  o c c u p a t i o n ,  
h o u s i n g ,  o v e r - c r o w d i n g ,  b i r t h - r a t e s ,  i n f a n t  m o r t a l i t y  r a t e s ,  
and  d e a t h  r a t e s .  The s tu d y  o f  d i f f e r e n c e s  i n  t h e  b e h a v i o u r  
o f  t h e  f o u r  i n f e c t i o u s  d i s e a s e s  among t h e s e  d i f f e r e n t  g r o u p s  
o f  t h e  p o p u l a t i o n  w i l l  be t a k e n  u p  i n  C h a p t e r s  3 and 4 .
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S e c t i o n  1
A g e - S h i f t  i n  M o r b i d i t y ,  M o r t a l i t y  and F a t a l i t y .
I n  1907 S i r  S h i r l e y  Murphy a d d r e s s e d  t h e  R o y a l  S o c i e t y  
o f  M e d ic in e  on t h e  s u b j e c t  o f  v a r i a t i o n s  i n  a g e - m o r t a l i t y  
i n  s e v e r a l  d i s e a s e s ,  one o f  w h ic h  was D i p h t h e r i a .  U s in g  
London d a t a ,  f ro m  1860 t o  1905,  he s u g g e s t e d  t h a t  t h e  
a g e - m o r t a l i t y  i n  D i p h t h e r i a  v a r i e d  r h y t h m i c a l l y ,  moving 
u p  t o  t h e  s c h o o l  a g e s  d u r i n g  p e r i o d s  o f  h i g h  p r e v a l e n c e ,  
and  r e t u r n i n g  t o  t h e  p r e - s c h o o l  a g e s  i n  n o n - e p i d e m i c  p e r i o d s ,  
and t h a t  t h e s e  v a r i a t i o n s  m igh t  be c o n n e c t e d , '  i n  p a r t ,  w i t h  
t h e  a g g r e g a t i o n  o f  c h i l d r e n  i n  s c h o o l s .
C ha lm ers  i n  an  a p p e n d i x  t o  h i s  a n n u a l  r e p o r t ,  (M.O.H.
A n .R ep .  1913) ,  r e v i e w e d  t h e  a g e - m o r t a l i t y  i n  D i p h t h e r i a  i n  
S c o t l a n d  f rom  1860 t o  1911 ,  and d e m o n s t r a t e d  a  r e l a t i v e  
t r a n s f e r  o f  d e a t h s  f ro m  t h e  0 - 5  t o  t h e  5 - 1 0  y e a r s  a g e - g r o u p s .  
He a l s o  s t u d i e d  a g e - d i s t r i b u t i o n  o f  n o t i f i e d  c a s e s  i n  Glasgow 
f ro m  1903 t o  1912 ,  and  d e m o n s t r a t e d  a r e l a t i v e  t r a n s f e r  o f  
c a s e s  f ro m  t h e  -5  a g e - g r o u p  t o  t h e  -1 0  and  -1 5  a g e - g r o u p s .  
T a b le  30 i s  f rom  h i s  r e p o r t  and g i v e s  t h e  p e r c e n t a g e  d i s t r i b ­
u t i o n  o f  c a s e s  i n  a g e - g r o u p s  f o r  e a c h  y e a r  f ro m  1903 t o  1912 .
I n  1934,  t h e  F e g i s t r a r - G e n e r a l  d e m o n s t r a t e d  a r e l a t i v e  
t r a n s f e r  of  D i p h t h e r i a  f rom  t h e  p r e - s c h o o l  t o  t h e  s c h o o l  
a g e - g r o u p s  i n  E n g la n d  and W ales  ^rom 1901 t o  1934.
P ic l r e n  ( 1 9 3 7 )  c o n f i r m e d  t h e  a g e - s h i f t  i n  m o r t a l i t y  and
Table 30.
$  A ge-D istribution  o f N o tif ied  Cases o f  D iphtheria, 1903-1912. 
Glasgow. (Chalmers).
Year -5 -10 -15 15- A ll Ages
1903 53.8 20.4 6 .5 19.3 100
1904 50.4 22.4 7 .0 20.2 100
1903 51.0 25.5 7 .2 16.5 100
1906 43.3 31.8 9 .4 15.5 100
1907 41.6 29.6 10.1 18.7 100
1908 47.3 30.8 7 .8 14.1 100
1909 44.2 31.3 9 .4 15.1 100
1910 42 .9 30.9 11.4 14.8 100
1911 41.2 33.8 11.0 14.0 100
1912 42.7 31.4 10.6 15.3 100
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a t t r i b u t e d  i t  t o  r e l a t i v e  d i f f e r e n c e s  i n  t h e  r e d u c t i o n  i n  
f a t a l i t y  r a t e s  a t  d i f f e r e n t  a g e s ,  r a t h e r  t h a n  t o  v a r i a t i o n s  
i n  t h e  a g e - i n c i d e n c e  o f  c a s e s *  Corning a t  a  t im e  when 
i n t e r e s t  was c l o s e l y  c e n t r e d  on t h e  r e c e n t l y  d i s c o v e r e d  
" t y p e s ” o f  C . D i p h t h e r i a e , i t  was  p e r h a p s  n a t u r a l  t h a t  P iem en  
s h o u l d  s u g g e s t ,  a s  a  p o s s i b l e  r e a s o n  f o r  v a r i a t i o n s  i n  t h e  
a g e - f a t a l i t y  r a t e s ,  c h a n g e s  o f  s t r a i n  o f  C o r y n e b a c t e r i u m  
d i p h t h e r i a © .
Cheeseman,  M a r t i n  & P u s s e l l  ( 1 9 3 9 )  c a r r i e d  m a t t e r s  a 
s t a g e  f u r t h e r  when t h e y  d e m o n s t r a t e d  t h a t  t h e  a g e - s h i f t  i n  
D i p h t h e r i a  had  o c c u r r e d  i n  t h e  p o o r e r  London B o ro u g h s  b u t  
n o t  i n  t n e  b e t t e r - c l a s s  o n e s .  They s u g g e s t e d  t h a t  a 
r e d u c t i o n  i n  f a m i l y  s i z e  was r e s p o n s i b l e  f o r  t h e  a g e - s h i f t ,  
a r e d u c t i o n  w h ic h  had  o c c u r r e d  t o  a g r e a t e r  e x t e n t  i n  t h e  
p o o r e r ,  t h a n  i n  t h e  b e t t e r - c l a s s  b o r o u g h s .
F i n a l l y ,  C a r t e r  (1 9 4 3 )  i n  h i s  b a c t e r i o l o g i c a l  r e v i e w  o f  
D i p h t h e r i a  i n  Glasgow f ro m  1934 ,  i n d i c a t e d  by  means of  
s e v e r a l  t a b l e s ,  t h a t  t h e  a g e - s h i f t  i n  D i p h t h e r i a  i n  Glasgow,  
had  c o n t i n u e d  d u r i n g  t h e  y e a r s  s u b s e q u e n t  t o  C h a l m e r ' s
o b s e r v a t i o n s  o f  1913 .
P o s s i b l e  v a r i a t i o n s  i n  t h e  a g e - i n c i d e n c e  o f  t h e  o t h e r  
t h r e e  d i s e a s e s , h a s  r e c e i v e d  much l e s s  a t t e n t i o n .  Woods 
( 1 9 3 3 ) ,  c o m p a r in g  t h e  a g e - d i s t r i b u t i o n  o f  S c a r l e t  F s v e r  
e a s e s  i n  London,  f o r  1901-5  w i t h  1926Q29, d e m o n s t r a t e d
a n  a g e - s h i f t  o f  c a s e s  f ro m  t h e  0 - 5  t o  t h e  5 - 1 0  a g e - g r o u p s ,
a n  a g e - s h i f t  w h ich  she a t t r i b u t e d / t h e  a l t e r e d  a g e - e o n -  
s t i t u t i o n  o f  t h e  p o p u l a t i o n  a t  r i s i c .  S i m i l a r l y ,  H u t l e r  
( 1 9 4 o )  was a b l e  t o  d e m o n s t r a t e  a n - a g e - s n i r t  i n  t n e  i n c i d e n c e  
o f  m e a s l e s  f ro m  an e a r l i e r  t o  a l a t e r  a g e .
I t  i s  t n e  o o j e c t  of  t n i s  s e c t i o n  t o  a n a l y s e  t n e  e x p e r i ­
en c e  o f  Glasgow f ro m  1916 t o  1945 w i t h  r e s p e c t  t o  S c a r l e t  
F e v e r ,  D i p h t h e r i a ,  M e a s l e s ,  and Whooping Cough, and t o  
d e m o n s t r a t e  a g e - s h i f t s  i n  M o r b i d i t y ,  M o r t a l i t y ,  and  F a t a l i t y  
i n  e a c h  o f  t h e s e  d i s e a s e s .
D a ta  c o n c e r n i n g  t h e  a g e - d i s t r i b u t i o n  o f  c a s e s  was o b t a i n e d  
f ro m  t h e  P u b l i c  H e a l t h  D e p a r tm e n t  r e c o r d s .  These  r e c o r d s ,  
a v a i l a b l e  f rom  1916 o n w a rd s ,  g r o u p  t h e  c a s e s  i n t o  t h e  
f o l l o w i n g  a g e - g r o u p s : -  - 1  y e a r ,  - 2 ,  - 5 ,  - 1 0 ,  - 1 5 ,  - 2 5 ,  - 3 5 ,  
- 4 5 ,  - 5 5 , .  - 6 5 ,  - 7 5 ,  and  75+ y e a r s .  The two s e x e s  a r e  shown 
s e p a r a t e l y ,  and  f o r  some b u t  n o t  a l l  y e a r s ,  a d i s t i n c t i o n  
i s  made b e t w e e n  home and h o s p i t a l - t r e a t e d  c a s e s .  H av in g  
a b s t r a c t e d  t h e s e  c a s e - r e c o r d s  i n  t h e  above  g r o u p i n g ,  I  t h e n  
r e - g r o u p e d  t h e  c a s e s  i n t o  t h e  f o l l o w i n g  g r o u p s : -  - 1  y e a r ,
- 2 ,  - 5 ,  - 1 0 ,  - 1 5 ,  and 15 -  y e a r s ,  w i t h o u t  r e g a r d  t o  s e x  o r  
p l a c e  o f  t r e a t m e n t .  F o r  e a c h  o f  t h e  new a g e - g r o u p s  t h e  
p e r c e n t a g e  o f  t h e  t o t a l  number  o f  c a s e s  a t  a l l  a g e s  was t h e n  
c a l c u l a t e d .  T h i s  wa& done  f o r  e a c h  d i s e a s e  f o r  e a c h  o f  the 
t h i r t y  y e a r s .  N e x t ,  t h e  c a s e s  w i t h i n  e a c h  a g e - g r o u p  w ere  
a d d e d  i n  s i x  f i v e - y e a r s  p e r i o d s ,  1 9 1 6 -1 9 2 0 ,  1 9 2 1 -2 5 ,  and  so  
on .  The p e r c e n t a g e  o f  t h e  t o t a l  w i t h i n  e a c h  a g e - g r o u p  was
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c a l c u l a t e d  f o r  e ac h  f i v e - y e a r  p e r i o d .  F i n a l l y  a l l  t h e  
c a s e s  f o r  t h e  whole  t h i r t y  y e a r s  w ere  a d d e d  i n  a g e - g r o u p s  
and c a l c u l a t e d  a s  p e r c e n t a g e s  o f  t h e  t o t a l  number  o f  c a s e s  
a t  a l l  a g e s .
I t  w i l l  be r e a l i s e d  t h a t  t h i s  r e p r e s e n t a t i o n  o f  t h e  
p e r c e n t a g e  a g e - d i s t r i h u t i o n  o f  c a s e s  i s  e q u i v a l e n t  t o  
a s s u m i n g  t h a t  e x a c t l y  one h u n d re d  c a s e s  o f  e a c h  d i s e a s e  had  
o c c u r r e d  i n  e a c h  y e a r ,  t h e n  i n  e a c h  f i v e  y e a r s ,  and  t h e n  
i n  t h e  w ho le  t h i r t y  y e a r s ;  t h e r e f o r e ,  t h e  c a l c u l a t e d  p e r ­
c e n t a g e s  i n  t h e  a g e - g r o u p s  r e p r e s e n t  t h e  p r o p o r t i o n  o f  
c a s e s  t h a t  w ou ld  have  o c c u r r e d  i n  e a c h  a g e - g r o u p  had  t h e  
t o t a l  number  of  c a s e s  b e e n  c o n s t a n t  f o r  e a c h  t i m e - p e r i o d .
The number  o f  d e a t h s  a t  d i f f e n t  a g e s  f o r  e a c h  o f  t h e  
i n f e c t i o u s  d i s e a s e s  i s  p u b l i s h e d  i n  t h e  A nnua l  Repor t*  o f  
t h e  M e d i c a l  O f f i c e r  o f  H e a l t h .  These  d e a t h s  were  r e ­
g r o u p e d  i n t o  t h e  same a g e - g r o u p s  a s  f o r  c a s e s ,  a g a i n  w i t h ­
o u t  d i s t i n c t i o n  o f  s e x ;  and e x a c t l y  a s  w i t h  t h e  c a s e s ,  t h e  
p e r c e n t a g e  a g e - d i s t r i b u t i o n  o f  d e a t h s  f o r  s i n g l e  y e a r s ,  and  
f o r  f i v e - y e a r  . and t h i r t y - y e a r  p e r i o d s  were  c a l c u l a t e d .
The p e r c e n t a g e  a g e - d i s t r i b u t i o n s  o f  e a s e s  and o f  d e a t h s  
f o r  e a c h  i n d i v i d u a l  y e a r  a r e  shown i n  T a b l e s  31 and 3 2 .
The a c t u a l  and  p e r c e n t a g e  a g e - d i s t r i b u t i o n  o f  c a s e s  and 
o f  d e a t h s  i n  q u i n q u e n n i a  a r e  shown i n  T a b l e s  33 and  3 4 .  
E a r l i e r ,  i n  T a b le  9 ,  we saw t h e  p e r c e n t a g e  a g e - d i s t r i b u t i o n s  
f o r  t h e  c o n s o l i d a t e d  30 y e a r s .
B e f o r e  we d i s c u s s  t h e s e  t a b l e s ,  we m ust c o m p le t e  t h e
Table 31.
Annual Percentage A ge~Distribution o f C ases. S carlet Fever.
Year -1
1916 1.3
1917 0 .8
1918 0 .9
1919 0 .7
1920 0 .8
1921 0 .9
1922 0 .9
1923 1.1
1924 1.2
1925 1.0
1926 0 .9
1927 0 .6
1928 0 .4
1929 0 .5
1950 0 .9
1931 0 .8
1932 0 .6
1933 0 .6
1934 0 .5
1935 0 .5
1936 0 .5
1937 0 .5
1938 0 .5
1939 0 .5
1940 0 .8
1941 0 .7
1942 0 .5
1943 0 .5
1944 0 .4
1945 0 .4
-2 -5
3 .9 21.1
2 .6 20.2
3 .5 22.1
2 .8 20.2
2 .0 18.4
2 .2 17.2
3.1 22.0
3.8 22.3
2 .7 22.7
3.5 22.1
3.4 22.7
3.1 19.4
2 .1 20.7
2 .4 19.2
3.8 22.9
3 .0 21.7
3.5 21.7
3.6 23.6
3.8 24.3
4*4 25.0
4 .1 24.5
3 .8 26.3
5 .0 27.7
5.3 26.7
5.7 31.8
5 .0 27.7
4 .1 24.7
3.3 24.8
4 .8 27.9
5.2 30.2
-10 -15
35.2 17.6
41.9 18.0
42.0 16.7
41.4 18.6
42.3 19.9
44.2 20.0
43.4 17.6
41.5 17.5
39.1 19.8
38.8 20.3
40.5 17.0
40.3 19.0
41.6 15.8
43.4 16.1
42.8 14.7
41.6 16.3
39.4 17.6
41.6 17.0
39.6 16.4
39.1 15.0
39.5 16.0
41.1 15.7
40.0 13.7
39.5 14.0
36.2 12.3
39.5 13.7
42.3 17.1
43.1 18.7
44.5 15.2
44.4 13.9
154 A ll j
20.9 100
16.5 100
14.8 100
16.3 100
16.6 100
15.5 100
13.0 100
13.8 100
14.5 100
14.3 100
15.5 100
17.6 100
19.4 100
I 8 .4 100
14.9 100
16.4 100
17.2 100
13.8 100
15.4 100
16.0 100
15.4 100
12.6 100
13.1 100
14.0 100
15.2 100
13.4 100
11.3 100
9.6 100
7 .2 100
5 .9 100
Table 31 (continued).
Annual Percentage A ge-D istribution o f Cases. D iphtheria.
Year -1 -2 -5
1916 3.7 10.2 31.9
1917 5.0 9 .4 28.4
1918 2 .4 7 .9 30.5
1919 1 .9 6 .0 26.5
1920 3.1 5.7 23.0
1921 3.2 6 .1 21.3
1922 3.9 8 .4 25.2
1923 4.2 7 .5 27.0
1924 3.3 7 .3 28.2
1925 3.0 6 .6 26.3
1926 3.0 7.5 23.4
1927 2 .8 6 .0 22.5
1928 2 .4 7 .0 24.7
1929 2.6 5.5 25.2
1930 1 .9 4 .4 24.1
1931 2 .0 5.7 24.4
1932 1.5 4.2 23.6
1933 1.5 3 .1 20.2
1934 1.2 3 .4 22.1
1935 1 .9 3.6 20.8
1956 1.5 4 .1 19.9
1937 1 .1 3.5 20.0
1938 1.1 3 .4 23.9
1939 1 .1 2 .7 24.3
1940 0 .7 3.2 24.9
1941 1 .5 3 .4 23.5
1942 1.5 3.3 22.8
1943 1 .8 3.6 22.9
1944 1.3 3 .8 22.8
1945 1.1 3 .9 25.8
-10 -15 M I A ll j
26.8 9 .6 17.8 100
28.8 10.6 19.8 100
33.7 9 .7 15.8 100
36.2 12.5 16.9 100
36.0 13.4 18.8 100
35.8 14.3 19.3 100
32.1 12.6 17.8 100
31.0 12.6 17.7 100
29.7 13.5 18.0 100
31.3 12.2 20.6 100
32.5 13.2 20.4 100
35.0 11.9 21.8 100
36.0 12.2 17.7 100
38.5 12.3 15.9 100
40.6 14.1 14.9 100
39.5 12.4 16.2 100
39.3 15.7 15.7 100
40.7 18.8 15.7 100
38.5 17.1 17.7 100
38.7 17.5 17.5 100
36.0 17.3 21.2 100
35.3 16.6 23.5 100
37.8 16.7 17.1 100
36.8 16.7 I 8 .4 100
36.1 14.9 20.2 100
32.2 13.8 25.6 100
31.4 15.5 25.7 100
33.1 15.5 23.1 100
33.3 16.7 22.1 100
55.2 16.4 17.6 100
Table 31 (continued).
Annual Percentage A ge-D istribution o f  C ases. M easles.
Year -1
1916 7 .2
1917 6 .4
1918 5.0
1919 5.7
1920 6.3
1921 6 .4
1922 6.7
1923 6 .8
1924 7 .8
1923 6.1
1926 6.0
1927 6.2
1928 6.9
1929 5.7
1930 6 .2
1931 6.2
1932 8.3
1933 7.3
1934 5 .4
1935 7 .2
1936 5.7
1937 5.5
1938 6 .0
1939 4.5
1940 5.1
1941 8 .0
1942 5.0
1943 4 .5
1944 5.3
1945 5 .4
-2 -5
15.5 40.0
13.2 40.6
12.6 39.9
11.3 39.8
11.5 36.0
10.4 35.3
14.9 37.9
14.7 40.4
14.0 40.7
11.4 34.0
12.2 39.2
11.9 36.9
15.2 39.2
9 .9 31.6
11.9 55.9
11.6 35.7
12.5 34.0
6 .0 16.6
11.6 37.2
4 .3 17.5
11.3 33.3
9 .8 27.9
11.5 35.4
4 .1 14.9
11.6 37.2
8 .9 29.4
9 .4 29.8
7 .2 24.2
9 .6 53.1
9 .9 52.3
-10 -15
32.3 2 .4
54.7 2 .0
36.8 2 .0
40.4 1 .2
45.1 1.5
43.4 2 .0
38.1 1.2
35.4 1.5
33.6 2.1
45.5 1 .8
40.1 1 .5
42.9 1 .0
38.6 1.0
50.1 1.7
43.7 1.1
44.8 0 .9
41.7 2 .0
59.2 9 .5
44.0 1 .1
64.8 4.3
45.8 2 .8
55.9 1.6
44.3 1 .3
66.4 8.2
44.1 1.©
47.8 2.6
52.2 2 .3
57.0 5.7
47.4 3 .2
49.2 2 .4
15- A ll i
2.6 100
3 .1 100
3 .7 100
1.6 100
1 .8 100
2.5 100
1 .2 100
1 .2 100
1 .8 100
1 .2 100
1 .0 100
1.1 100
1.1 100
1.0 100
1.2 100
0 .8 100
1.5 100
1 .4 100
0 .7 100
1 .9 100
1.1 100
1.3 100
1.5 100
1.9 100
1 .0 100
3.3 100
1.3 100
1 .4 100
1 .4 100
0 .8 100
Table 31 (continued)#
Annual Percentage A ge-D istribution o f  Cases# Whooping Cough#
Year -1 «2 -5 -10 -15 15- A ll j
1916 10.1 11.7 36.8 39.2 2 .0 0 .2 100
1917 9.7 10.4 34.8 45.1 1 .9 0 .1 100
1918 9 .6 10.3 57.0 40.8 2 .2 0 .1 100
1919 8.5 9 .8 54.0 45.2 2 .2 0 .3 100
1920 11.5 9 .4 50.3 46.8 1.6 0 .4 100
1921 l l . l 10.3 53.9 43.1 1 .4 0 .2 100
1922 11.1 11.8 35.4 40.3 1 .2 0 .2 100
1923 11.2 12.3 34.2 41.1 1 .0 0 .2 100
1924 12.8 12.6 39.6 33.7 1 .0 0 .3 100
1925 14.3 13.6 40.2 50.2 1.1 0..6 100
1926 14.4 13.3 35.2 35.7 0 .9 0 .5 100
1927 12.2 13.3 36.1 36.9 1 .0 0 .5 100
1928 11.2 12.6 38.3 36.8 0 .8 0 .3 100
1929 10.2 . 12.0 36.7 40.3 0 .6 0 .2 100
1930 9.9 11.2 34.7 43.2 0 .9 0 .1 100
1931 10.6 11.4 34.2 42.2 1 .4 0 .2 100
1932 9.2 10.9 34.0 44.3 1 .4 0 .2 100
1953 9 .4 11.7 33.6 43.7 1 .4 0 .2 100
1934 8.7 10.4 32.4 47.3 1 .0 0 .2 100
1935 10.0 11.2 33.7 43.6 1.3 0 .2 100
1936 8.2 10.8 31.9 47.6 1.3 0 .1 100
1937 8.9 10.0 32.6 47.0 1 .4 0 .1 100
1938 8 .4 10.5 54.6 45.4 0 .9 0 .2 100
1939 8 .8 10.6 32.3 46.5 1 .7 0 .1 100
1940 6 .8 9 .0 29.9 52.6 1 .4 0 .3 100
1941 8 .4 10.4 34.0 45.6 1 .5 0 .1 100
1942 7.5 10.1 33.2 47.2 1.6 0 .4 100
1943 8.1 9 .2 30.8 49.9 1 .9 0 .1 100
1944 9 .1 9 .6 29.4 49.8 1 .9 0 .2 100
1943 8.5 8.7 29.4 50.9 2 .3 0 .2 100
Table 32*
Annual Percentage Age—d is tr ib u tio n  o f Deaths* S car let Fever*
Year -1 -2 -5
1916 3.1 16.2 34.8
1917 11*1 5.6 27.8
1918 4 .0 20.0 40.0
1919 6 .1 16.3 56.8
1920 1.7 I7 .I 37.2
1921 9.3 3.7 37.0
1922 1.3 20.0 38.7
1923 2 .8 19.5 37.4
1924 6 .5 11.4 40.4
1925 4 .4 23.6 35.1
1926 6 .8 20.5 33.0
1927 6.8 18.1 54.2
1928 - 25.5 32.5
1929 2.5 12.5 27.5
1930 14.6 19.5 59.1
1931 5 .4 9 .4 39.2
1932 6 .9 11.8 31.3
1933 3.6 18.1 51.3
1934 5 .1 18.2 29.9
1935 5 .4 10.8 29.8
1936 3.0 9.2 33.3
1957 - 17.2 41.4
1938 6 .9 20.7 31.1
1939 18.2 27.2 18.2
1940 30.0 30.0 10.0
1941 14.3 14.3 14.3
1942 — 22.2 -
1943 - - 20.0
1944 14.3 28.6 14.3
1945 - 25.0 75.0
-10 -15 15- A ll j
34.1 3.7 8.1 100
36.1 11.1 8.3 100
32.0 - 4 .0 100
22.5 2 .0 36.3 100
28.7 5 .1 10.2 100
24.1 9 .3 16.6 100
24.0 4 .0 12.0 100
27.8 6 .9 5.6 100
24.3 7 .6 10.0 100
23.6 7 .4 5 .9 100
21.6 4 .6 15.5 100
25.0 2 .5 33.6 100
17.6 5 .8 20.6 100
35.0 7 .5 15.0 100
14.6 4 .9 7 .3 100
25.6 4 .0 16.4 100
17.7 8 .8 23.5 100
21.7 13.5 12.0 100
29.9 3 .9 13.0 100
27.0 10.8 16.2 100
27.3 6 .0 21.2 100
17.2 3 .3 20.7 100
15.7 3.5 24.1 100
18.2 - 18.2 100
20.0 10.0 - 100
28.5 14.3 14.3 100
44.5 - 33.3 100
— 60.0 20.0 100
28.6 - 14.3 100
9m — 100
Table 32 (continued)*
Annual Percentage A ge-D istribution o f Deaths* Diphtheria©
Year -1
1916 14.7
1917 8.5
1918 10.4
1919 8.1
1920 12.5
1921 14.0
1922 11.5
1923 14.4
1924 8.0
1925 7.2
1926 15.9
1927 9 .7
1928 14.3
1929 10.4
1930 8.3
1951 11.8
1952 9 .1
1953 l . l
1934 4 .4
1935 10.4
193b 1 .9
1937 3.5
1938 3.8
1939 1 .8
1940 2.7
1941 5.2
1942 5.6
1943 13.6
1944 4 .8
1945 3 .0
-2 -5
25.8 36.0
28.8 33.3
16.4 40.4
15.5 39.2
19.4 32.4
23.3 29.4
31.7 30.2
17.2 34.7
24.0 43.1
20.1 41.6
28.7 56.4
24.8 32.8
26.5 31.4
21.5 34.1
15.9 35.8
19.3 29.4
15.2 30.3
10.1 39.3
13.1 35.4
9 .6 33.9
7 .4 31.4
10.3 30.2
9 .0 36.4
4 .9 50.4
8 .4 49.2
7.7 43 .9
5.6 48.8
8.7 37.0
24.2 43.6
9 .1 63.7
-10 -15
16.9 0 .7
20.9 3.3
26.2 2 .2
32.9 1.2
26.9 2.5
24.7 3 .9
20.8 2 .2
28.2 4 .1
19.8 2 .2
28.3 2 .8
15.2 1.5
26.4 mm
17.9 2 .1
28.1 2 .2
27.6 7.6
26.0 5 .9
33.7 5*0
29.2 15*8
34.1 5.6
33.1 7 .8
46.3 7 .4
34.5 12.9
41.0 6 .8
39.3 1 .2
31.8 4 .4
32.2 4 .5
21.1 13.3
27.1 3 .7
19.4 4 .8
21.2 -
15- A ll 1
5 .9 100
5.2 100
4 .4 100
3.1 100
6 .3 100
4 .7 100
3.6 100
1 .4 100
2 .9 100
- 100
2 .3 100
6 .3 100
7 .8 100
3.7 100
4 .8 100
7 .6 100
6 .7 100
4 .5 100
7 .4 100
5 .2 100
5 .6 100
8.6 100
3 .0 100
2 .4 100
3.5 100
6 .5 100
5.6 100
9 .9 100
3.2 100
3 .0 100
Table 32 (continued)#
Annual Percentage A ge-D istribution o f Deaths# Measles#
fe a r -1 -2 -5 -10 -15 15- A ll 1
1916 25.0 44.0 26.9 3.7 « . 0 .4 100
1917 22.3 42.4 29.9 4 .9 0 .2 0 .3 100
1918 I 8 .4 47.2 28.2 5 .4 0 .3 0 .5 100
1919 22.0 39.9 30.5 6 .7 mm 0 .9 100
1920 35.3 40.0 21.6 2 .9 - - 100
1921 20.9 47.3 22.7 9 .1 - - 100
1922 27.0 44.6 25.3 2 .8 mm 0*3 100
1923 26.0 48.0 22.2 3.0 0 .4 0 .4 100
1924 28.3 49.5 20.5 1.3 0 .4 mm 100
1925 28.0 49.1 19.5 3 .4 - mm 100
1926 28.8 47.1 21.8 1 .9 0 .2 0 .2 100
1927 27#1 45.9 25.2 1 .5 - 0 .3 100
1928 31.4 48.4 18.1 1 .5 0 .5 0 .5 100
1929 27.5 53.9 14.9 3.7 mm 100
1930 39.8 43.7 14.6 1 .1 0 .4 0 .4 100
1931 31.3 43.2 22.6 2 .9 mm - 100
1932 32.1 48.7 15.4 2 .7 - 1.1 100
1933 50.0 50.0 mm - tm 100
1934 31.5 43.3 19.9 4 .9 - 0 .6 100
1935 50.0 25.0 12.5 12.5 m ^ ' - 100
1936 33.0 45.5 17.1 2 .6 mm - 100
1937 24.2 48.4 20.6 6 .8 m - 100
1938 28.8 45.9 21.0 2 .7 - 1.6 100
1939 100.0 - - - - mm 100
1940 43.4 39.1 14.4 1 .0 - 2 .1 100
1941 54.5 9 .1 27.3 9 .1 - mm 100
1942 36.9 35.4 23.1 5 .1 mm 1 .5 100
1943 61.2 25.9 6 .5 3 .2 3.2 - 100
1944 56.2 18.8 25.0 - 100
1945 54.2 20.8 25.0 - - . mm 100
Table 32 (continued)*
Annual Percentage Age-I»ij tr ib u tio n  o f  Deaths* ^hooping Cough*
Year -1 ■2 -5 -10 -15 15- A ll Ages
1916 32.7 59.0 25.2 3 .1 mm 100
1917 34.3 35.5 25.3 4 .7 - - 100
1918 34.0 34.4 27.5 4 .1 - - 100
1919 30.7 34.6 28.4 5 .9 0 .2 0 .2 100
1920 47.6 52.4 14.5 5.5 - mm 100
1921 45.1 40.8 11.6 2 .5 _ mm 100
1922 37.3 58.5 22.7 1 .5 - ~ 100
1923 54.9 44.9 18.3 1 .6 0 .3 100
1924 37.6 42.1 18.8 1 .5 mm - 100
1925 46.4 36.4 15.5 1 .5 0 .2 0 .2 100
1926 4C.1 31.8 23.6 3.9 0 .6 100
1927 50.6 33.2 13.7 2 .5 - 100
1928 41.6 38.4 16.1 1.6 mm 0 .3 100
1929 45.0 32.4 19.4 3 .2 - mm 100
1930 44.1 36.5 18.6 0 .4 - 0 .4 100
1931 48.9 33.2 16.8 1 .1 - mm 100
1932 36.6 36.0 26.6 0 .8 mm 100
1933 51.5 34.9 12.8 0 .4 0 .4 100
1934 39.3 35.2 24.4 1 .1 - tm 100
1933 48.1 55.0 14.0 2 .9 - - 100
1936 41.9 40.2 12.8 5 .1 ire mm 100
1937 48.8 50.2 17.9 3 .1 mm mm 100
1936 46 #5 42.1 11.4 •m - - 100
1939 52.7 26.6 18.0 2 .7 •to mm 100
1940 60.0 15.0 25.0 - mm - 100
1941 46.5 33.2 17.2 3.1 * 100
1942 53.6 32.1 10.7 3 .6 mm 100
1943 64.4 18.9 16.7 mm - 100
1944 61.1 22*2 13.9 2 .6 100
1945 40.0 37.1 20.0 m* 2 .9 - 100
Table 33.
Quinquennial Actual and Percentage Age-Dis ir ib u tio n  o f  Cases*
Years -1  -2  -5
Scar le t  Fever
1916-20 129 403 2755
0 .9 2 .9 20.2
1921-25 177 540 3739
1.0 3.1 21.3
1926^30 141 616 4296
0 .7 3.0 21.2
1931-35 214 1220 7900
0 .6 3.6 23.0
1936-40 98 843 5009
0 .5 4 .5 26.9
1941-45 69 666 3995
0 .5 4 .5 2 ? . l
Diphtheria
1916-20 220 601 2198
2 .8 7.6 27.5
1921-25 314 640 2253
3.5 7 .2 25.6
1526-30 315 7 66 3008
2.5 6 .1 23.8
1931-35 182 452 2541
1.6 3.9 22.1
1936-40 156 499 3545
1 .0 3.3 25.2
1941-45 209 513 3387
1.4
M easles
3.5 25.4
1916-20 3280 6770 20722
6 .2 12.8 39.2
1921-25 3252 6565 17960
6 .9 14.0 38.2
1926-30 3314 6469 20013
6.2 11.9 37.2
1931-35 2868 5387 16717
6 .1 11.5 35.5
1936-40 2831 5640 17163
5.6 11.2 34.0
1941-45 1539 2670 8330
5.1 8 .9 2 9.6
-10 -15 15- All
5476 2522 2412 13697
40.0 I 8.4 17.6 100
7260 334^ 2492 17556
41.3 19.1 14.2 100
8434 3356 5431 20274
41.6 16 .b 16.9 100
13878 5736 5402 34350
40.4 l b . 7 15.7 100
7399 2744 2537 18630
39.7 14.8 15.6 100
6336 2340 1335 14741
43.0 15.9 9.0 100
2621 910 1416 7966
32.9 11.4 17.8 100
2361 I I 69 1570 8947
31.9 15.1 ie .7 100
4578 1604 230 6 12577
36.4 12.8 I 8.4 100
4515 1888 1912 11490
39.4 16.4 16.6 100
5560 2469 3030 15259
36.4 16.2 19.9 100
4749 2220 3402 14480
32.8 15.4 23.5 100
19775 961 1360 52868
37.4 1 .8 2 .6 100
17899 724 646 47046
38.0 1 .5 1.4 100
22808 668 581 53853
42.4 1 .2 1.1 100
21020 654 397 47043
44.7 1 .4 0 .8 100
23139 1022 625 50420
46.0 2 .0 1 .2 100
15409 1019 412 29879
51.6 5.4 1.4 100
Table 33 (continued)#
Quinquennial Actual and Percentage Age—D istr ib u tion  ox Cases#
JFears
1
Whoop in/? Cough 
-1  -2 -5 -10
V.
-15 15- Al] Ages
1916-20 2506 2670 9039 11341 518 53 2612?
9.6 10.2 54.6 43.4 2 .0 0 .2 100
1921-25 5092 4905 15203 14376 479 147 40732
12.4 12.2 37.3 36.5 1 .2 0 .4 100
1926-30 3740 4111 11869 12523 267 100 32638
11.5 12.6 56.4 38.5 0 .9 0 .5 100
1931-35 $2 78 3769 11346 14844 438 73 33746
9 .7 11.2 53.6 44.0 1 .3 0 .2 100
1936-40 2069 2498 7873 11293 354 32 24099
8.6 10.3 32.7 46.9 1 .4 0 .1 100
1941-45 2013 2343 7671 11481 420 55 25961
8.4 9 .8 32.0 48.0 1 .7 0 .1 100
Table 34. 
Q uinquennial A ctual and Percentage A g e-D istribu t ion o f Deaths •
Years
S c a r le t
-1
Fever
-2 -5 -10 -15 15- A ll Ages
1916-20 14 51 116 104 14 51 330
4.2 15.4 55.2 51.6 4 .2 9 .4 100
1921-25 16 56 132 8 6 24 34 346
4 .6 16.1 37.9 24.7 6 .9 9 .8 100
1926*30 16 47 82 56 12 34 247
6 .5 19.0 35.2 22.7 4 .9 15.7 100
1931-35 20 52 121 88 30 62 373
5 .4 13.9 32.4 25.6 8.1 16.6 100
1936-40 8 20 35 22 5 22 112
7.1 17.9 51.5 19.6 4 .5 19.6 100
1941-45 2 6 6 8 4 6 32
6.1 16.8 18.8 25.0 12.5 18.8 100
Table 34 (continued)#
Quinquennial Actual and Percentage Age—D istr ib u tion  o f  Deaths#
Years -1  -2
D ip h th e ria
-5 -10 -15 15- A ll j
1916-20 85 I 65 289 199 16 39 795
10.7 20.8 36.4 25.2 2 .0 4 .9 100
1921-23 74 155 236 161 20 17 663
11.1 23.5 35.7 24.5 3.0 2.6 100
1926-30 78 155 22? 153 19 33 665
11.7 23.3 34.1 23.0 2 .9 5.0 100
1931-35 45 82 202 190 45 39 603
7.5 13.5 33.6 31.5 7 .4 6.5 100
1936-40 19 55 295 255 40 29 691
2.7 8.0 42.3 37.0 5 .8 4.2 100
1941-45 28 42 190 110 25 26 421
6.7 10.0 45.1 26.1 5.9 6.2 100
Measles
1916-20 520 922 598 101 2 9 2152
24.2 42.8 27.8 4 .7 0 .1 0 .4 100
1921-25 696 1207 603 74 4 6 2590
26.9 46.6 23.3 2 .8 0 .2 0 .2 100
1926-30 452 683 289 24 3 5 1456
31.0 47.0 19.8 1 .7 0 .2 0 .3 100
1951-35 357 498 226 45 «■» 5 1129
31.6 44.1 20.1 5 .8 - 0 .4 100
1936-40 234 311 127 18 6 696
33.6 44.7 16.2 2 .6 - 0 .9 100
1941-45 71 40 30 4 1 1 147
48.3 27.2 20.4 2 .7 0 .7 0 .7 100
Whooping Cough
1916-20 749 771 569 107 1 1 2198
34.0 35.1 25.8 4 .9 0 .1 0 .1 100
1921-25 1030 1010 407 44 1 2 2494
41.3 40.4 16.3 1 .8 0 .1 0 .1 100
1926-30 629 489 253 31 1 2 1405
44.8 34.8 18.0 2 .2 0 .1 0 .1 100
1931-35 593 438 223 17 - 1 1272
46.7 34.4 17.5 1 .3 - 0 .1 100
1936-40 320 213 108 19 - 660
48.4 32.3 16.4 2 .9 - - 100
1941-45 242 142 79 11 1 mm 475
51.0 29.9 16.6 2 .3 0 .2 - 100
Table 35.
Annual A ge-F atality  Rates* S carlet Fever*
Year -1 -2 -5
1916 9 .1 16.4 6 .5
1917 26.6 4 .3 2 .8
1918 8.3 10.6 3.4
1919 16.7 10.7 3 .3
1920 3.5 13.5 3.2
1921 15.6 2 .6 5.3
1922 3.2 14.2 3.8
1923 5.3 10.0 3.4
1924 13.5 10.5 4 .4
1925 7 .7 12.0 2 .8
1926 13.6 11.4 2.7
1927 12.5 6 .3 1 .9
1928 -  . 11.8 1.7
1929 6 .7 6 .3 1 .7
1930 13.3 4.3 1 .4
1931 6 .9 5.4 1 .9
1932 12.1 3 .8 1 .6
1933 6 .1 5 .1 1 .3
1934 14.8 6 .3 1.6
1935 9 .1 2.3 1.1
1936 5.0 1 .8 1 .0
1937 - 2 .4 0 .8
1938 9.5 3 .0 0 .8
1939 13.3 1.9 0 .5
1940 21.4 2 .9 0 .2
1941 7 .7 1.1 0 .2
1942 - 1.6 -
1943 - - 0 .1
1944 7 .7 1 .2 0 .1
1945 mm 0 .6 0 .3
-10 -15 15- A ll j
3 .8 0 .8 1 .5 4 .0
1 .7 1 .2 1 .0 2 .0
1 .4 ~ 0 .5 1 .9
1 .0 0 .2 1 .8 1 .8
1.1 0 .4 1.0 1.6
0 .8 0 .7 1 .7 1 .5
1.2 0 .5 2 .0 2.2
1 .4 0 .8 0 .8 2 .0
1.5 0 .9 1.7 2 .5
1.1 0 .6 0 .7 1 .8
1 .0 0 .5 1.7 1 .9
0 .7 0 .1 0 .8 1 .1
0 .4 0 .4 1 .1 1 .1
1 .0 0 .6 1 .0 1 .2
0 .3 0 .3 0 .4 0 .8
0 .7 0 .3 1 .0 1 .1
0 .5 0 .6 1 .5 1 .1
0 .5 0 .8 0 .9 1 .0
1 .0 0 .3 1.1 1 .3
0 .6 0 .7 0 .9 0 .9
0 .5 0 .5 1 .1 0 .8
0 .2 0 .1 0 .9 0 .5
0 .3 0 .2 1.3 0 .7
0 .2 - 0 .5 0 .4
0 .3 0 .4 - 0 .5
0 .3 0 .4 0 .4 0 .4
0 .3 mm 0 .9 0 .5
•» 0 .5 0 .3 0 .2
0 .1 «*• 0 .4 0 .2
mm - 0 .1
Table 35 (continued).
Annual A ge-F atality  R ates. D iphtheria.
Year -1 —2 -5 -10 -15 15- A ll Ages
1916 40.0 25.5 11.5 6.1 0 .8 3 .4 10.2
1917 34.4 37.0 14.2 8 .8 3.7 3.2 12.1
1918 52.8 24.6 15.8 9.3 2 .7 3.3 11.9
1919 38.4 22.9 13.1 8.1 0 .9 1.6 8 .9
1920 32.3 27.1 11.2 5 .9 1.5 2 .6 7 .9
1921 30.5 26.5 9 .6 4 .8 1 .9 1.7 7 .0
1922 24.3 31.2 9 .9 5.3 1 .4 1.7 8 .2
1923 28.5 18.8 10.5 7 .5 2.7 0 .6 8 .2
1924 17.4 25.7 11.0 4 .8 1.2 1.2 7.2
1925 15.4 20.2 10.3 5 .9 1 .4 - 6 .5
1926 30.9 22.0 9 .0 2 .7 0 .7 0 .6 5 .8
1927 13.1 15.4 5 .4 2 .8 • 1.1 3 .7
1928 32.8 20.3 6 .9 2.7 1 .0 2 .4 5 .4
1929 26.0 25.0 8 .8 4 .7 1.2 1.5 6 .5
1930 25.0 20.3 8 .4 3 .8 3 .0 1 .8 $ .6
1931 34.2 19.7 6 .9 3 .8 2 .7 2 .7 5 .8
1932 35.3 20.4 7 .2 4 .8 1 .8 2 .4 5.7
1933 28.7 12.5 7 .5 2 .8 3.2 1.1 3.8
1934 23.4 23.6 9 .9 5.5 2 .0 2.6 6 .2
1935 26.7 12.8 7 .8 4 .1 2 .1 1 .4 4 .8
1936 35.8 5.1 4 .5 3.6 1 .2 0 .7 2 .8
1937 15.4 15.2 7 .7 5 .0 4 .0 1 .9 5 .1
1958 16.7 12.5 7 .2 5.1 1 .9 0 .8 4 .7
1939 8 .8 9 .6 10.7 5.6 0 .4 0 .7 5.2
1940 15.8 11.6 8.7 3.9 1.3 0 .8 4 .4
1941 13.1 8 .8 7 .2 3 .9 1.3 1 .0 3 .9
1942 11.6 4 .6 5.9 1 .8 2 .3 0 .6 2 .7
1943 20.8 6 .7 4 .5 2 .3 0 .7 1 .2 2 .8
1944 9 .7 16.9 5.1 1 .5 0 .8 0 .4 2 .7
1945 4 .8 4 .0 4 .2 1 .0 'mm 0 .3 1 .7
Table 35 (continued).
Annual A ge-F atality  R ates. M easles.
Year -1 -2 -5
1916 17.2 14.0 3.3
1917 16.8 15.8 3.6
1918 15.8 16.0 5.0
1919 14.0 12.8 2.8
1920 14.9 9.5 1.6
1921 11.7 16.2 2.3
1922 27.3 20.4 4 .5
1923 20.4 17.7 3.0
1924 22.5 21.9 3.1
1925 8.3 7 .8 1.0
1926 12.7 10.2 1.5
1927 15.0 13.2 2.5
1928 17.1 13.7 1.7
1929 6.5 6.7 0.6
1930 13.9 7.9 0 .9
1931 13.6 10.1 1.7
1932 13.2 13.1 1.5
1933 2.9 3.6 -
1934 12.1 7.9 1.1
1935 6.2 5.3 0.6
1936 9.5 6.2 0 .8
1937 5.7 6 .4 1.0
1938 7.8 6.5 1 .0
1939 3.1 - -
1940 7.6 3.0 0.3
1941 4 .8 7.2 0 .7
1942 5.9 2.9 0.6
1945 5.5 1.4 0.1
1944 2.7 0 .5 0 .2
1945 4 .0 0 .9 0 .3
-10 -15 15- A ll i
0.6 0 .7 4 .9
0 .7 0 .4 0 .5 4 .8
0 .6 0 .6 0.6 4 .3
0.6 2.1 3.6
0 .2 - - 2 .6
0 .8 3.6
0.5 - 1.8 6 .8
0.5 1.3 1.6 5.4
0.3 1.2 - 6.2
0 .1 mm - 1.8
0 .1 0 .4 0 .6 2.6
0 .1 • mm 1.1 3.4
0 .1 1.0 1.8 3 .8
0 .1 - 1.2
0 .1 0 .8 0 .7 2.2
0 .2 mm — 2.7
0 .2 mm 2.4 3.4
mm - 0 .4
0 .2 - 1.8 2.1
0 .2 -  ■ mm 0 .9
0 .1 mm mm 1.5
0 .2 — mm- 1.3
0 .1 - 1.7 1 .6
- 0 .1
0.02 - 1 .9 0 .9
0 .1 — 0 .7
0.05 - 0 .9 0 .8
0.02 0 .2 i _ 0 .4
— 0 .3
mm 0 .4
Table 35 (continued).
Annual A ge-Fatality  R ates. Whooping Cough.
Year -1 -2 -5 -10 -15 15-
1916 30.6 51.5 6.5 0 .8 wm
1917 27.6 26.4 5.6 0 .8 — —
1918 36.9 34.1 7.6 1.3 - -
1919 33.7 32.7 7.9 1.2 0 .7 5.3
1920 22.4 18.8 2.6 0 .6 - -
1921 26.2 25.3 2.2 0 .3 — —
1922 23.3 22.5 4 .5 0 .3 — -
1923 25.3 27.4 4.0 0 .3 - 9.1
1924 18.9 21.5 3.1 0 .3 - -
1925 15.6 12.9 1 .8 0 .2 0 .7 1.4
1926 13.3 11.5 3.2 0 .5 3.0 —
1927 15.0 9.2 1.4 0 .2 - -
1928 17.8 14.3 2.2 0 .2 - 5 .0
1929 22.2 15.5 2.7 0 .4 - -
1930 17.5 12.7 2.1 0 .4 - 16.7
1951 23.2 14.8 2.5 0 .1 • -
1932 11.1 9 .1 2.2 0.05 - -
1933 19.4 10.6 1.3 0.04 - 6.7
1934 13.7 10.2 2.3 0 .1 - -
1935 17.2 11.2 1.5 0 .2 - -
1936 14.4 10.4 1.1 0 .3 mm mm
1937 18.0 9.9 1.8 0 .2 - mm
1938 11.9 8.6 0 .7 - mm ■ mm
1939 14.3 6.0 1.3 0 .1 - mm
1940 20.4 3.8 1.9 - —  ■ -
1941 14.6 8.4 1.3 0 .2 - -
1942 17.3 7.7 0 .8 0 .2 mm -
1943 13.0 3.3 0 .9 - - -
1944 6.6 2.3 0.5 0.06 -
1945 6 .0 5.4 0.9 - 1.6 -
A ll Ages
9 .5
7.7  
10.2
9 .4
5 .4
6 .4  
6 .9
7 .5
6 .4
4 .8
4 .8
3.6
4 .7
5.0
3.9
5.1
2 .8
5.5
3.0
3.6
2 .8
5.3
2.1
2 .4
2.3
2.6
2 .4  
1.6  
1.0 
1.3
Tatile 36.
Quinquennial A ge-Fatality  Rates*
Years -1 -2 -5 -10 -15 15- A ll I
S c a r le t  Fever
1916-20 10.9 12.7 4.2 1.9 0 .6 1.3 2 .4
1921-25 9 .0 10.4 3.5 1.2 0 .7 1 .4 2 .0
1926-30 11.3 7.6 1.9 0 .7 0 .4 1.0 1.2
1931-35 9.3 4.3 1.5 0 .6 0 .5 1.1 1 .1
1936-40 8.2 2.4 0 .7 0 .5 0 .2 0 .9 0 .6
1941-45 2.9 0 .9 0 .2 0 .1 0 .2 0 .4 0 .2
D ip h th e ria
1916-20 38.6 27.5 13.1 7.6 1.8 2 .8 10.0
1921-25 25.6 24.2 10.3 5.6 1.7 1.0 7 .4
1926-30 24.8 20.2 7.5 3.3 1.2 1 .4 5.3
1931-35 24.7 18.1 7.9 4 .2 2 .4 2 .0 5.2
1936-40 12.2 11.0 8.5 4.6 1.6 1.0 4.5
1941-45 13.4 8.2 5.6 2.3 1.1 0 .8 2 .9
M easles
1916-20 15.9 13.6 2.9 0 .5 0 .2 0 .7 4 .1
1921-25 21.5 I 8.4 3.4 0 .4 0 .6 0 .9 5.5
1926-30 13.6 10.6 1.4 0 .1 0 .4 0 .9 2.7
1931-35 12.4 9.2 1.4 0 .2 - 1.3 2 .4
1936-40 8.3 5.5 0 .7 0 .08 mm 1.0 1 .4
1941-45 4*6 1.5 0.3 0.03 0 .1 0 .2 0 .5
Whooping Cough
1916-20 29.9 28.9 6.3 0 .9 0 .2 1.9 8 .4
1921-25 20.2 20.3 2 .7 0 .3 0 .2 1 .4 6 .1
1926-50 16.8 11.9 2.1 0 .2 0 .3 2 .0 4 .5
1931-35 18.1 11.6 2 .0 0 .1 mm 1 .4 3 .8
1936-40 15.5 8.5 1 .4 0 .2 - - 2 .7
1941-45 12.0 6 .1 1 .0 0 .1 0 .2 : « . 2 .0
50
p i c t u r e  by c a l c u l a t i n g  f a t a l i t y  r a t e s  f o r  t h e  v a r i o u s  a g e -  
g r o u p s  f o r  t h e  v a r i o u s  t i m e - p e r i o d s . These  c a l c u l a t i o n s  
were  p e r f o r m e d  by  d i v i d i n g  t h e  a c t u a l  number o f  d e a t h s  i n  
e a c h  a g e - g r o u p  i n  e a c h  t i m e - p e r i o d  by t h e  c o r r e s p o n d i n g  
number  o f  c a s e s ,  and m u l t i p l y i n g  t h e  q u o t i e n t  by 100: i . e .  
t h e  d e a t h s  a r e  e x p r e s s e d  a s  a p e r c e n t a g e  o f  t h e  c a s e s .  The 
a n n u a l  a g e - f a t a l i t y  r a t e s  a r e  g i v e n  i n  T a b le  35 ,  v /h i l e  T a b le  
36 g i v e s  t h e  q u i n q u e n n i a l  a g e - f a t a l i t y  r a t e s .
We a r e  now i n  a p o s i t i o n  t o  examine  t h e  c h a n g i n g  a g e -  
d i s t r i b u t i o n  o f  c a s e s ,  d e a t h s ,  and f a t a l i t y  o v e r  t h e  s i x  
q u in q u e n n i a *  I t  w i l l ,  h o w ev er ,  s i m p l i f y  t h e  c o m p a r i s o n  
o f  t h e  p r o p o r t i o n s  o f  c a s e 3  and d e a t h s  i n  t h e  d i f f e r e n t  
a g e - g r o u p s  i n  T a b l e s  33 and 34 i f  we add an  a d d i t i o n a l  
p a i r  o f  t a b l e s ,  T a b l e s  37 and  38 ,  i n  w h ich  t h e  p e r c e n t a g e  
a g e - d i s t r i b u t i o n s  o f  c a s e s  and  d e a t h s  f o r  e a c h  q u in q u e n n iu m  
a r e  e x p r e s s e d  i n  p r o p o r t i o n  t o  t h e  1916-80  d i s t r i b u t i o n ,  
t h i s  b e i n g  t a k e n  a s  100 f o r  e a c h  a g e - g r o u p .  I t  i s  d e s i r a b l e  
t h a t  i t  be k e p t  c l e a r l y  i n  mind e x a c t l y  what  we a r e  d o i n g :  
we a s su m ed ,  i n  t h e  f i r s t  p l a c e ,  t h a t  t h e  t o t a l  c a s e s  f o r  
a l l  a g e s  f o r  e a c h  n u in q u en n iu m  a r e  c o n s t a n t ,  ( T a b l e  3 3 ) ;  
we a r e  now f u r t h e r  a s s u m in g  t h a t  t h e  p r o p o r t i o n  o f  t h e  
c o n s t a n t  t o t a l  o c c u r r i n g  w i t h i n  e a c h  a g e - g r o u p  i n  1 9 1 6 -2 0  
h a s  b e e n  b r o u g h t  up t o  100, and we have shown w hat  t h e  
c o r r e s p o n d i n g  p r o p o r t i o n  i n  t h e  same a g e - g r o u p  would  have
Table 37.
Quinquennial A ge-D istribution o f Cases, R elative  Changes
w ith in  Age-Oroups. 1916-20 » 100.
Years -1 _2 -5 -10 -15
Scar le t  Fever
1916-20 100 100 100 100 100
1921-25 111 107 106 103 104
1926-30 78 103 105 104 90
1931-35 67 124 114 101 91
1936-40 56 155 133 99 80
1941-45 56 155 134 108 86
Diphtheria
1916-20 100 100 100 100 100
1921-25 125 95 93 97 115
1926-30 89 80 87 111 112
1931-35 57 51 80 120 144
1936-40 36 43 84 111 142
1941-45 50 46 85 100 155
Measles
1916-20 100 100 100 100 100
1921-25 111 109 97 102 83
1926-30 100 93 95 113 67
1931-35 98 90 91 120 78
1936-40 90 88 87 123 111
1941-45 82 70 76 138 189
R]•HiOfO Cough
1916-20 100 100 100 100 100
1921-25 129 120 108 84 60
1926-30 120 124 105 88 45
1931-35 101 }10 97 101 65
1936-40 90 101 95 108 70
1941-45 88 96 92 111 85
15-
100
81
96
89
77
52
100
105
103
93
112
132
100
54
42
31
46
54
100
200
150
100
50
50
Table 38.
Quinquennial A ge-D istribution o f Deaths. R elative
w ith in  Age-Groupa. 1916-20 » 100.
Years -1
S c a r le t  Fever
-2 -5 -10 -15
1916-20 100 100 100 100 100
1921-25 110 104 108 78 164
1926-30 155 123 95 72 117
1931-35 129 91 92 75 193
1936-40 I 69 116 89 62 107
1941-45 145
D ip h th e ria
122 53 79 298
1916-20 100 100 100 100 100
1921-25 104 112 98 96 150
1926-30 109 112 94 91 145
1931-35 70 65 92 125 370
1936-40 25 38 116 147 290
1941-45 63
M easles
48 124 104 295
1916-20 100 100 100 100 100
1921-25 111 109 84 60 200
1926-30 128 110 72 36 200
1931-35 131 103 73 81 -
1936-40 139 104 66 55 -
1941-45 200 64
Whooping Cough
73 58 700
1916-20 100 100 100 100 100
1921-25 122 115 63 37 100
1926-50 132 99 70 45 100
1931-35 138 98 68 27 -
1936-40 142 92 64 59 -
1941-45 150 85 64 47 200
Changes
15'
100
104
146
177
209
200
100
53
102
133
86
127
100
50
75
100
225
175
100
100
100
100
51
b e e n  i n  s u c c e e d i n g  q u i n q u e n n i a .  In  o t h e r  w o rd s ,  we have 
a d o p t e d  a s im p le  method o f  showing how t h e  p r o p o r t i o n  of  
c a s e s  w i t h i n  e a c h  a g e - g r o u p  h a s  v a r i e d .  S i m i l a r l y  we have  
shown how t h e  p r o p o r t i o n  o f  d e a t h s  w i t h i n  e a c h  a g e - g r o u p  
has  v a r i e d .
C o n s i d e r i n g  c a s e s  f i r s t ,  we o b s e r v e  t h a t  t h e  r e l a t i v e  
i n c i d e n c e  o f  S c a r l e t  F e v e r  h a s  d i m i n i s h e d  i n  t h e  f i r s t  y e a r  
o f  l i f e ,  h a s  r i s e n  i n  t h e  -2  and -5  a g e - g r o u p s ,  i s  f a i r l y  
s t e a d y  i n  t h e  - 1 0  a g e - g r o u p ,  f a l l s  s l i g h t l y  i n  t h e  -15  a g e -  
g r o u p ,  and f a l l s  s t e e p l y  i n  t h e  15-  a g e - g r o u p .
I n  D i p h t h e r i a  t h e r e  i s  a f a l l  i n  t h e  - 1 ,  -2  and -5  a g e -  
g r o u p s .  The - 1 0  a g e - g r o u p  r o s e ,  b u t  r e t u r n e d  a g a i n  t o  i t s  
o r i g i n a l  l e v e l ;  t h e r e  i s  a  r i s e  i n  t h e  -15  and t h e  15 -  a g e -  
g ro u p  s .
M e a s l e s  shows a f a l l  i n  t h e  f i r s t  t h r e e  a g e - g r o u p s ,  a 
r i s e  i n  t h e  n e x t  tw o ,  and a f a l l  i n  t h e  15-  a g e - g r o u p .
The 1916*^20 a g e - d i s t r i b u t i o n  o f  Whooping Cough i s  a b n o r m a l ,  
inasm uch  a s ,  i f  we f o l l o w  t h e  t r e n d  o f  t h e  s u c c e e d i n g  f i v e  
q u i n q u e n n i a ,  t h e  a g e - d i s t r i b u t i o n  o f  t h e  1916-20  i s  s u c h  t h a t  
i t  m igh t  be e x p e c t e d  t o  come a b o u t  t h e  m id d le  o f  t h e s e  
t w e n t y - f i v e  y e a r s  i n s t e a d  o f  b e f o r e  them .  P r e s e n t  d a t a  
i s  i n s u f f i c i e n t  t o  show w h e t h e r  t h e  1916-20  a g e - d i s t r i b u t i o n  
i s  a s  m a r k e d ly  d i f f e r e n t  f rom  p r e c e e d i n g  p e r i o d s  a s  i t  i s  
f rom t h e  f o l l o w i n g  o n e s .  I t  c a n n o t ,  t h e r e f o r e ,  be d e t e r ­
mined h e r e  w h e t h e r  i t  i s  t h e  1 916-20  o r  t h e  1921-25  a g e -  
d i s t r i b u t  i o n  t h a t  d e p a r t s  f rom  t h e  r e g u l a r  t r e n d .  Be t h a t
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as  i t  may, t h e  t r e n d  o f  Whooping Cough seems t o  p r o c e e d  
r e g u l a r l y  f ro m  1921-25  o n w ard s ,  show ing  a p r o g r e s s i v e  f a l l  
i n  t h e  f i r s t  t h r e e - a g e - g r o u p s , a r i s e  i n  t h e  n e x t  two,  and 
a f a l l  i n  t h e  1 5 -  a g e - g r o u p ,  i . e .  i g n o r i n g  t h e  1916-20  a g e -  
d i s t r i b u t  i o n ,  s u c c e e d i n g  c h a n g e s  a r e  s i m i l a r  t o  t h o s e  o f  
M e a s l e s .
We have  t h e r e f o r e  d e m o n s t r a t e d ^  a p a r t  f rom  a d i m i n i s h i n g  
p r o p o r t i o n  o f  c a s e s  i n  a l l  f o u r  d i s e a s e s  i n  t h e  f i r s t  y e a r  
o f  l i f e  , 1) i n  S c a r l e t  F e v e r  a r i s i n g  p r o p o r t i o n  o f  c a s e s  
i n  t h e  e a r l y  a g e - g r o u p s a n d  a f a l l i n g  p r o p o r t i o n  i n  t h e  l a t e r  
a g e - g r o u p s ;  and 11) i n  e a c h  o f  t h e  o t h e r  t h r e e  d i s e a s e s ,  a 
f a l l i n g  p r o p o r t i o n  i n  t h e  e a r l y  a g e - g r o u p s ,  and a r i s i n g
c h i ]  d K o o d
p r o p o r t i o n  i n  t h e  l a t e r / a g e - g r o u p s .  While  D i p h t h e r i a ,  
M e a s l e s ,  and Whooping Cough e a c h  show a r e l a t i v e  t r a n s f e r  
of  c a s e s  f ro m  an  e a r l i e r  t o  a  l a t e r  a g e ,  t h e  o p p o s i t e  h a s  
o c c u r r e d  i n  S c a r l e t  F e v e r .
C o n s i d e r i n g  now t h e  c h a n g e s  i n  a g e - d i s t r i b u t i o n  o f  d e a t h s  
we s ee  t h a t  i n  S c a r l e t  F e v e r ,  t h e r e  h a s  b e e n  a r i s e  i n  t h e  
two l o w e s t  a g e - g r o u p s ,  a f a l l  i n  t h e  two m id d le  g r o u p s ,  and 
a s u b s t a n t i a l  r i s e  i n  t h e  -15  and 15-  a g e - g r o u p s .
D i p h t h e r i a  shows a f a l l  i n  t h e  flLrst two a g e - g r o u p s  and a 
r i s e  i n  a l l  t h e  h i g h e r  a g e - g r o u p s ,  e s p e c i a l l y  i n  t h e  -15  a g e -  
g r o u p .  The t r e n d  o f  D i p h t h e r i a  d e a t h s  i s ,  t h e r e f o r e , s i m i l a r  
t o  t h a t  o f  D i p h t h e r i a  c a s e s .
The p r o p o r t i o n  o f  M e a s l e s  d e a t h s '  i n  t h e  f i r s t  y e a r  o f
l i f e  h a s  b e e n  r i s i n g ;  i n  t h e  -2  a g e - g r o u p  i t  h a s  r e m a in e d
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f a i r l y  s t e a d y ,  though,  d r o p p i n g  i n  t h e  l a s t  qqiinquennium; 
i n  t h e  -5  and - 1 0  a g e - g r o u p s ,  i t  h a s  f a l l e n  b e tw e e n  t h e  f i r s t  
and s e c o n d  q u i n q u e n n i a ,  and h a s  s i n c e  b e e n  f a i r l y  s t e a d y ;  
and shows a  r i s e  i n  t h e  -15 and 1 5 - a g e - g r o u p s .
The p r o p o r t i o n  o f  Whooping Cough d e a t h s  i n  t h e  - 1  a g e -  
g ro u p  h a s  r i s e n  p r o g r e s s i v e l y .  From 1921-25  t h e r e  h a s  b e e n  
a p r o g r e s s i v e  f a l l  i n  t h e  -2  a g e - g r o u p ,  b u t  l i t t l e  c h an g e  
h as  o c c u r r e d  i n  t h e  l a t e r  a g e - g r o u p s .
I n  c o n t r a - d i s t i n c t i o n  t o  the.  a g e - s h i f t  o f  c a s e s ,  a l l  t h e  
d i s e a s e s ,  e x c e p t  D i p h t h e r i a ,  show an  i n c r e a s i n g  p r o p o r t i o n  
of  d e a t h s  o c c u r r i n g  i n  t h e  f i r s t  y e a r  o f  l i f e .  I n  S c a r l e t
F e v e r  t h i s  i s  s h a r e d  a l s o  by t h e  - 2  a g e - g r o u p .  D i p h t h e r i a
i s  a g a i n  e x c e p t i o n a l  i n  show ing  a r i s e  i n  t h e  -5  and -10  a g e -  
g r o u p s ,  B o t h  S c a r l e t  F e v e r  and D i p h t h e r i a  show a c o n s i d e r a b l e  
i n c r e a s e  i n  t h e  p r o p o r t i o n  of  d e a t h s  i n  t h e  -15  a g e - g r o u p ,  
and a s m a l l e r  i n c r e a s e  i n  t h e  15 -  a g e - g r o u p .  Only one
M e as le s  d e a t h  o c c u r r e d  i n  t h e  15-  a g e - g r o u p .  i n  1 9 4 1 -4 5 ,  so
t h a t  t h e  c o m p a r a t i v e  r a t e  o f  700 compared w i t h  100 i n  1 9 1 6 -  
20 i s  o f  l i t t l e  s i g n i f i c a n c e .
While  t h e  g e n e r a l  movement o f  c a s e s  was e a s y  t o  d e s c r i b e  
t h e  p i c t u r e  w i t h  r e g a r d  t o  d e a t h s  i s  c o n f u s i n g ,  and e a c h
d i s e a s e  must  be c o n s i d e r e d  on i t s  own. A p o i n t  o f  c o n s i d e r ­
a b l e  i m p o r t a n c e  e m erg es  h o w e v e r .  Changes i n  a g e - m o r t a l i t y , 
do n o t  n e c e s s a r i l y  p a r a l l e l  ch an g e s  i n  a g e - m o r b i d i t y • The 
a s s u m p t i o n  f r e q u e n t l y  made t h a t  t h e  a g e - d i s t r i b u t i o n  o f  d e a t h s
r e f l e c t s  t h e  a g e - d i s t r i b u t i o n  o f  c a s e s ,  i s  u n j u s t i f i e d  i n
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t  he p r e s e  n t ■i n s t a n c e .
T h i r d ,  we come t o  t h e  c o n s i d e r a t i o n  o f  T a b le  36 ,  t h e  a g e -  
d i s t r i b u t  i o n  o f  f a t a l i t y  r a t e s *  We have a l r e a d y  s e e n  i n  
C h a p t e r  1,  t h a t  a p r o g r e s s i v e  f a l l  i n  t o t a l  ( a l l  a g e s )  
f a t a l i t y  r a t e s  h a s  t a k e n  p l a c e .  T a b le  3 6 ,  shows u s  how 
much e a c h  a g e - g r o u p  h a s  c o n t r i b u t e d  t o w a r d s  t h e  l o w e r i n g  
o f  t h e  t o t a l  f a t a l i t y  r a t e  f o r  e a c h  d i s e a s e .  Com par ison
of  t h e  t r e n d  i s  s i m p l i f i e d  by e x p r e s s i n g  t h e  f a t a l i t y  r a t e
o f  e a c h  a g e - g r o u p  i n  1 9 1 6 -2 0  a s  100 and c a l c u l a t i n g  t h e  
c o r r e s p o n d i n g  r a t e s  f o r  s u b s e q u e n t  q u i n q u e n n i a .  T h i s  h a s  
b e en  done i n  T a b le  3 9 .  Only one a g e - g r o u p  i n  o n l y  one 
d i s e a s e ,  t h e  -15  a g e - g r o u p  i n  Whooping Cough^ h a s ' f a i l e d  t o  
show a f a l l .
I n  S c a r l e t  F e v e r ,  M e a s l e s ,  and Whooping CoughT, t h e  f a l l  
i n  f a t a l i t y  i s  g r e a t e s t  i n  t h e  - 2 ,  - 5 ,  and -1 0  a g e - g r o u p s
w i t h  a l e s s  m arked  f a l l  i n  t h e  - 1 ,  -15  and 15-  a g e - g r o u p s .
I n  D i p h t h e r i a ,  t h e  r e d u c t i o n s  i n  t h e  d i f f e r e n t  a g e - g r o u p s  
a r e  s i m i l a r  t o  one a n o t h e r ,  t h o u g h  t h e  -15  a g e - g r o u p  shows 
a s m a l l e r  r e d u c t i o n  t h a n  t h e  o t h e r s .
These  w ide  d i f f e r e n c e s  b e tw e en  a g e - g r o u p s  i n  t h e  r e d u c t i o n  
i n  f a t a l i t y  f o r  e a c h  o f  t h e  d i s e a s e s  e x c e p t  D i p h t h e r i a  
a t  once e x p l a i n s  t h e  d i f f e r e n c e  b e tw e e n  t h e  t r e n d  o f  a g e -  
m o r b i d i t y  and a g e - m o r t a l i t y . E s p e c i a l l y  i t  e x p l a i n s  t h e  
r i s i n g  p r o p o r t i o n  o f  d e a t h s  i n  t h e  - I  a g e - g r o u p ,  w here  t h e  
f a l l i n g  p r o p o r t i o n  o f  c a s e s  i s  more t h a n  c o u n t e r - b a l a n c e d  
by a s m a l l e r  r e d u c t i o n  i n  f a t a l i t y  r a t e s ,  t h a n  a t  l a t e r
Table 39.
Quinquennial F a ta lity  R ates. R elative Changes w ithin
Age-Groups. 1916-20 = 100.
Years -1
S c a r le t
_o—c
Fever
-5 -10 -15 15- A ll
1916-20 100 100 100 100 100 100 100
1921-25 83 82 83 63 117 108 83
1926-30 104 60 45 37 67 77 50
1931—35 85 34 36 32 83 85 46
1936-40 75 19 17 16 35 69 25
1941-45 27 7 5 5 33 31 8
D ip h th e ria
1916-20 100 100 100 100 100 100 100
1921-25 61 88 79 74 95 36 74
1926-30 64 74 57 45 67 50 53
1931-35 64 66 60 55 133 72 52
1956-40 32 40 63 61 89 36 45
1941-45 35 30 43 50 61 29 29
M easles
1916-20 100 100 100 100 100 100 100
1921-25 136 135 117 80 300 129 134
1926-30 86 78 48 20 200 129 66
1931-35 78 68 48 40 - 186 59
1936-40 52 41 24 16 - 143 34
1941-45 29 11 10 6 50 29 12
Whoopin# J'SHgk
1916-20 100 100 100 100 100 100 100
1921-25 68 70 43 33 100 74 73
1926-30 56 41 35 22 150 105 51
1931-35 61 40 32 11 - 74 45
1956-40 52 29 22 22 - JMM 52
1941-45 40 21 16 11 100 mm 24
c h i l d h o o d  a g e s .  The marked r i s e  i n  t h e  p r o p o r t i o n  o f  
S c a r l e t  F e v e r  d e a t h s  i n  t h e  *15 a g e - g r o u p  i s  a l s o  e x p l a i n e d  
by a f a i l u r e  o f  f a t a l i t y  t o  d r o p  a s  much a s  i n  e a r l i e r  
a g e - g r o u p s .  As t h e  r e d u c t i o n  i n  f a t a l i t y  r a t e s  i n  D i p h t h ­
e r i a  h a s  n o t  v a r i e d  w i d e l y  b e tw e e n  t h e  a g e - g r o u p s ,  t h e  
t r e n d s  o f  a g e - m o r b i d i t y  and a g e - m o r t a l i t y  a r e  s i m i l a r .
We have  a l r e a d y  s e e n  t h a t  t h e  f a t a l i t y  r a t e  i n  t h e  f i r s t  
y e a r  o f  l i f e ;  i s  h i g h e r  t h a n  a t  l a t e r  a g e s .  We have  a l s o  
j u s t  s e e n  t h a t  t h i s  f a t a l i t y  r a t e  h a s  f a i l e d  t o  come down 
a s  r a p i d l y  a s  t h a t  o f  t h e  n e x t  t h r e e  a g e - g r o u p s .  The co m p ar ­
a t i v e  behaviour  o f  t h e  f a t a l i t y  r a t e  w i t h i n  t h e  f i r s t  y e a r  
of  l i f e  i s  s t r i k i n g l y  d e m o n s t r a t e d  i n  a f u r t h e r  t a b l e  ( T a b l e  
4 0 ) .  I n  t h i s  t a b l e ,  w h ich  i s  d e r i v e d  f rom  T a b le  3 6 ,  t h e  t o t a l  
f a t a l i t y  r a t e  f o r  ,Ta l l  a g e s "  i n  e a c h  q u in q u en n iu m  i s  r e p r e s ­
e n t e d  a s  100 ,  and  t h e  f a t a l i t y  r a t e  f o r  e a c h  a g e - g r o u p  i s  
r e p r e s e n t e d  a s  a p r o p o r t i o n  o f  t h i s  v a l u e .  Tha t  i s  t o  s a y ,  
t h e  f a t a l i t y  r a t e  f o r  e a c h  a g e - g r o u p  i s  e x p r e s s e d  a s  a p e r ­
c e n t a g e  o f  t h e  t o t a l  f a t a l i t y  r a t e  f o r  " a l l  a g e s "  i n  t h e  
same q u in q u e n n iu m .  S in c e  we a r e  h o l d i n g  t h e  t o t a l  f a t a l i t y  
r a t e  c o n s t a n t  t h o u g h o u t  t h e  s i x  q u i n q u e n n i a ,  a r i s e  i n  t h e  
p r o p o r t i o n a t e  f a t a l i t y  r a t e  i n  any a g e - g r o u p  i n d i c a t e s  t h a t  
t h e  f a t a l i t y  r a t e  w i t h i n  t h a t  a g e - g r o u p  h a s  f a i l e d  t o  f a l l  
t o  t h e  same e x t e n t  a s  h a s  t h e  t o t a l  f a t a l i t y  r a t e .
A n o t h e r  way o f  l o o k i n g  a t  T a b le  40 i s  t o  im ag in e  two 
s e r i e s  o f  c a s e s ,  one o c c u r r i n g  i n  p e r s o n s  o f  " a l l  a g e s "  and  
one i n  p e r s o n s  o f  o n ly  o n e - a g e  g r o u p ,  s a y  " u n d e r  1 y e a r " .
Table 40*
Quinquennial A ge-F atality  H ates, R elative Changes
within  Age-Groups. ’’A ll Ages" =. 10c .
Years -1 -2 -5 -10 -15 15- A ll .
S ca rle t Fever
1916-20 455 530 175 79 25 54 100
1921-25 450 520 175 60 35 70 100
1926-30 942 633 158 58 33 85 100
1931-35 845 391 136 55 45 100 100
1936-40 1367 400 117 50 53 150 100
1941-45 1450 450 100 50 100 200 100
D iphtheria
1916-20 386 275 131 76 18 28 100
1921-25 320 328 139 76 23 14 100
1926-30 469 382 141 62 23 26 100
1931-35 476 349 152 81 46 59 100
1936-40 272 245 184 102 36 22 100
1941-45 465 283 194 79 58 28 100
Measles
1916-20 389 332 71 12 5 17 100
1921-25 392 335 62 7 11 16 100
1926-30 504 393 52 4 15 33 100
1931-35 518 384 58 8 54 100
1936-40 593 394 50 6 71 100
1941-45 920 300 60 6 20 40 100
Whooping Cough
1916-20 356 344 75 11 2 23 100
1921-25 332 334 44 5 z 23 100
1926-30 392 277 49 5 7 47 100
1931-35 477 306 53 3 - 37 100
1936-40 576 315 52 7 - 100
1941-45 600 305 50 5 10 - 100
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Then i f  we e x p r e s s  e . g .  t h e  S c a r l e t  F e v e r  f a t a l i t y  r a t e ,  
f o r  ffa l l  a g e s ” a s  100,  t h e  c o r r e s p o n d i n g  r a t e  i n  t h e  - 1  a g e -  
g ro u p  w ou ld  have  b e e n  455 i n  t h e  1 9 1 6 -2 0 ,  b u t  would  have  
heen  1450 i n  1941-45^ i . e .  i n  1916-20  t h e  Ti m d e r  one y e a r ” 
f a t a l i t y  r a t e  was  4 . 5 5  t i m e s  t h e  t o t a l  f a t a l i t y  r a t e ,  b u t  
i n  194 1 -4 5  i t  was 1 4 .5 0  t i m e s  t h e  t o t a l  f a t a l i t y  r a t e .
N a t u r a l l y  t h i s  t a b l e  t e l l s  u s  no more t h a t  we a l r e a d y  
know, b u t  i t  d e m o n s t r a t e s ,  i n  p e r h a p s  a more c o n v i n c i n g  
manner,  t h e  i n c r e a s i n g  w e i g h t  w h ic h ,  i n  e a c h  d i s e a s e ,  t h e  
h i g h  f a t a l i t y  r a t e  i n  t h e  " u n d e r  one y e a r ” a g e - g r o u p  c o n t r i ­
b u t e s  t o  t h e  t o t a l  f a t a l i t y  r a t e .
These  r e l a t i v e  t r e n d s  i n  c a s e ,  d e a t h ,  and f a t a l i t y  r a t e s  
b e tw ee n  s e v e r a l  a g e - g r o u p s ,  and f o r  f o u r  s e p a r a t e  d i s e a s e s ,  
a r e  p e r h a p s  d i f f i c u l t  t o  f o l l o w  when p r e s e n t e d  c o n c u r r e n t l y .  
I t  may h e l p  t o  e l u c i d a t e  t h e  p o s i t i o n  and t o  show what  a r e  
t h e  m a jo r  t r e n d s  i f  wre r e d u c e r  t h e  number and e n l a r g e  t h e  
s i z e  o f  t h e  a g e - g r o u p s .  We s h a l l  compare f i r s t ,  t h e  2 -5  
w i t h  t h e  0 - 2  y e a r s  a g e - g r o u p s ,  and t h e n  t h e  5 — 15 wri t h  t h e  
0-5 y e a r s  a g e - g r o u p s .
From t h e  p e r c e n t a g e  a g e - d i s t r i b u t i o n s  o f  c a s e s  and  d e a t h s  
i n  q u i n q u e n n i a , ( T a b l e s  33 and 3 4 ) ,  t h e  r e l a t i v e  i n c i d e n c e  
of  c a s e s  and o f  d e a t h s  f o r  t h e  0 - 2  a g e - g r o u p . i s  o b t a i n e d  
by a d d i n g  t o g e t h e r  t h e  p e r c e n t a g e s  i n  t h e  -1  and -2  a g e -  
g r o u p s .  The 2 -5  a g e - g r o u p  p e r c e n t a g e s  a r e  a l r e a d y  g i v e n
m  t h e  t a b l e s .  The two s e r i e s  o f  p e r c e n t a g e s  a r e  now shown
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u n d e r  t h e i r  h e a d i n g s  i n  T a b le  41 ,  and t h e  t h i r d  column e x p r e s s e s  
t h e  r a t i o  o f  t h e  2 - 5  p e r c e n t a g e  t o  t h e  0 -2  p e r c e n t a g e ,  e a c h  
r a t i o  f o r  c o n v e n i e n c e  h e i r g  m u l t i p l i e d  hy 100.  I n  o t h e r  
w o rd s ,  t h e  p r o p o r t i o n  o f  c a s e s  and d e a t h s  i n  t h e  2 -5  a g e -  
g ro u p  a r e  shown a s  a p e r c e n t a g e  o f  t h e  p r o p o r t i o n  o f  c a s e s  
and d e a t h s  i n  t h e  0 - 2  a g e - g r o u p .
L o ok ing  i n  t h e  f i r s t  plats® .mt t h e  c a s e s ,  i t  i s  s e e n  t h a t
no marked  change  i n  r a t i o  o c c u r r e d  i n  S c a r l e t  F e v e r  o r  i n
M e a s l e s .  I n  D i p h t h e r i a ,  t h e r e  h a s  heen  a  d e f i n i t e  r i s e  i n
t h e
t h e  2 -5  g r o u p ,  a s  com pared  w i t h / 0 - 2  a g e - g r o u p .  In  Whooping 
Cough, t h e  r a t i o  shows a s l i g h t  r i s e  f rom  1926-20  o n w a rd s .
We may say, t h e r e f o r e , t h a t  d e f i n i t e l y  i n  D i p h t h e r i a ,  and t o  
a. l e s s  e x t e n t  i n  Whooping Cough, t h e r e  h a s  h e e n  a r e l a t i v e  
t r a n s f e r  o f  c a s e s  f rom  t h e  0 -2  t o  t h e  2 -5  a g e - g r o u p .
With  r e g a r d  t o  d e a t h s ,  a g a i n  t h e r e  i s  some e v i d e n c e  i n  
D i p h t h e r i a  o f  a t r a n s f e r  t o  t i e  l a t e r - -  a g e - g r o u p .  On t h e  
o t h e r  h a n d ,  a f t e r  t h e  f i r s t  q u i n q u e n n iu m , no change h a s  
o c c u r r e d  i n  t h e  Whooping Cough r a t i o s .  S c a r l e t  F e v e r  and 
M e a s l e s ,  h o w ev e r ,  h o t h  show t h e  o p p o s i t e  t r e n d  t o  t h a t  o f  
D i p h t h e r i a ,  and  t h e  r a t i o  o f  d e a t h s  i n  t h e  h i g h e r  t o  d e a t h s  
i n  t h e  l o w e r  a g e - g r o u p s  i s  d e c r e a s i n g .  These  r e s u l t s  a r e  
v e r y  much what  we w ou ld  e x p e c t  t o  f i n d  f rom  what  we have  
a l r e a d y  s e e n .
To c a l c u l a t e  t h e  f a t a l i t y  r a t e s  f o r  t h e  0 - 2  a g e - g r o u p  i t  
h a s  h e e n  n e c e s s a r y  t o  go h a c k  t o  t h e  o r i g i n a l  n u i r i e r i c a l  d a t a ,  
add t h e  a c t u a l  d e a t h s  i n  t h e  - 1  and - 2  a g e - g r o u p s  and d i v i d e
Table 41*
A ge-S hift in  M orb id ity , M o rta lity , and F a ta l i ty  between 
th e  0 —2 and 2 —5 Age-Groups*
Years P ercen tage of Cases 
0-2 2-5 100( 2= 5). 0-2  2-5  ( 0- 2 ) ^
S c a r le t  Fever
Percentage o f Peath3 
(0-2 )
F a ta l i ty  Rates 
0—2 2-5 100(2  , ,
1916-20 3.8 20.2 552 19.6 35.2 180 12.2 4.2 54
1921-25 4.1 21.3 520 20.7 37.9 185 10.0 3.5 55
1926-30 3.7 21.2 573 25.5 33.2 130 s . 3 1.9 25
1931-35 4.2 23.0 547 19.3 32.4 168 5.0 1.5 30
1936-40 5.0 26.9 558 25.0 31.3 125 5.0 0.7 25
1941-45 5.0 27.1 542 24.9 18.8 76 l . l 0.2 18
Diphtheria
1916-20 10.4 27.5 264 31.5 36.4 116 30.5 13.1 43
1921-25 10.7 25.6 259 34.4 35.7 104 24.0 10.3 43
1926-30 8.6 23.8 277 35.0 34.1 97 21.6 7.5 35
1951-55 5.5 22.1 402 21.0 33.6 160 20.0 7.9 40
1936-40 4.5 23.2 540 10.7 42.3 595 11.3 8.3 73
1941-45 4.9 23.4 478 16.7 45.1 270 9.7 5.6 58
Measles
1916-20 19.0 39.2 206 67.0 27.8 42 14.3 2.9 20
1921-25 20.9 58.2 183 73.5 23.3 32 19.4 3.4 18
1926-30 18.1 37.2 206 78.0 19.8 25 11.6 1.4 12
1931-35 17.6 35.5 202 75.7 20.1 27 10.4 1.4 15
1936-40 16.8 34.0 202 78.3 18.2 23 6 .4 0.7 11
1941-45 14.0 29.6 211 75.5 20.4 27 2.6 0.3 12
Whooping Cough
1916-20 19.8 34.6 175 69.1 25.8 57 29.4 6.3 21
1921-25 24.6 37.3 152 81.7 16.3 20 20.2 2.7 15
1926-30 24.1 36.4 151 79.6 18.0 25 14.2 2.1 15
1931-35 20.9 33.6 161 81.1 17.5 22 14.6 2.0 14
1936-40 18.9 32.7 173 80.7 16.4 20 11.7 1.4 12
1941-45 18.2 32.0 176 80.9 16.6 21 8.8 1.0 11
58
t h i s  suit: by t h e  sum of  t h e  t o t a l  c a s e s  i n  t h e  two a g e - g r o u p s ,  
m u l t i p l y i n g  t h e  q u o t i e n t s  by 100.  The f a t a l i t y  r a t e s  f o r  
t h e  2 -5  a g e - g r o u p  a r e  a l r e a d y  known ( T a b l e  3 6 ) .  We now 
e x p r e s s  t h e  2 -5  a g e - g r o u p  f a t a l i t y  r a t e  a s  a p e r c e n t a g e  
o f  t h a t  o f  t h e  0 - 2  a g e - g r o u p .  These f a t a l i t y  r a t e s  and 
t h e i r  p e r c e n t a g e  r a t i o s  a r e  a l s o  shown i n  T a b le  4 1 .
The f a t a l i t y  r a t e  i n  t h e  h i g h e r  a g e - g r o u p  r e l a t i v e  t o  
t h a t  i n  t h e  l o w e r  a g e - g r o u p  h a s ,  a s  we would  e x p e c t ,  f a l l e n  
i n  S c a r l e t  F e v e r ,  M e a s l e s ,  and Whooping Cough, b u t  h a s ,  on 
t h e  w h o le ,  r i s e n  i n  D i p h t h e r i a .
An e x a c t l y  s i m i l a r  p r o c e s s  h a s  b e e n  c a r r i e d  ou t  t o  com­
p a r e  t h e  5 -1 5  a g e - g r c u p  w i t h  t h e  0 -5  a g e - g r o u p .  The t h r e e  
s e t s  o f  r a t i o s ,  f o r  c a s e s ,  d e a t h s ,  and f a t a l i t y  r a t e s ,  a r e  
g i v e n  i n  T a b le  4 2 .
I t  w i l l  be rem em bered ,  t h a t ,  a® we saw i n  T a b le  3 7 ,  t h e  
t r e n d  i n  t h e  S c a r l e t  F e v e r  a g e - d i s t r i b u t i o n  o f  c a s e s  was 
e x c e p t i o n a l  i n  t h a t  i t  showed a t r a n s f e r  o f  c a s e s  f ro m  t h e  
h i g h e r  t o  t h e  l o w e r  a g e - g r o u p s ,  t h e  o t h e r  t h r e e  d i s e a s e s ,  
s h o w i n g ^ a , t r a n s f e r  i n  t h e  o p p o s i t e  d i r e c t i o n .  T h i s  
an om alous  b e h a v i o u r  o f  S c a r l e t  FeVer  i s  e v en  more c l e a r l y  
b r o u g n t  ou t  now, t n e  5 -1 5  t o  0 -5  c a s e - r a t i o  showing a v e r y  
d e f i n i t e  p r o g r e s s i v e  f a l l  i n  S c a r l e t  F e v e r ,  w h i l e  a a c h  o f  
th e  o t h e r  d i s e a s e s  shows j u s t  a§ d e f i n i t e  a r i s e .  The 
S c a r l e t  F e v e r  d e a t h s ,  h o w e v e r ,  do n o t ,  a s  we know, f o l l o w  
th e  c a s e s ,  and no d e f i n i t e  t r e n d  i n  t h e  d e a t h - r a t i o  i s  
a p p a r e n t • I n  D i p h t h e r i a ,  t h e  r a t i o  o f  d e a t h s  b e tw e e n
Table 42#
Age—S h if t  in  M orb id ity , M o rta lity , and F a ta l i ty  
between the  0 - 5  and 5 - 1 5  Age-Groups.
Years P ercen tage o f Case3 Percentage o f Deaths F a ta l i ty  Rates
0-5 5-15 10015- 15) 0-5  5-15 loot 5-15) 0-5  5-15 100( 5-
10-5) (0-5) (0- 5 )
S c a r le t  Fever
1916-20 24.0 58.4 244 54.8 35.8 66 5.5 1.5 27
1921-25 25.4 60.4 238 58.6 31.6 54 4.6 1.0 22
1926-30 24.9 58.2 235 58.7 27.6 47 2.9 0.6 21
1931-55 27.2 27.1 210 51.7 31.7 61 2.1 0.6 29
1936-40 31*9 54.5 171 56.3 24.1 43 1.1 0.3 27
1941-45 32.1 58.9 183 43.7 37.5 86 0.3 0.1 33
D ip h th e ria
1916-20 37.9 44.3 117 67.9 27.2 40 17.9 6.1 34
1921-25 36.3 45.0 124 70.1 27.3 39 14.3 4.5 31
1926-50 32.4 49.2 152 69.1 25.9 37 11.2 2.8 25
1931-35 27.6 55.8 202 54.6 38.9 71 10.4 3.7 36
1936-40 27.5 52.6 191 53.0 42.8 81 8.7 5.7 43
1941-45 28.3 48.2 170 61.8 32.0 52 6.3 1.9 30
M easles
1916-20 58.2 39.2 67 94.8 4.8 5.1 6.6 0.5 8
1921-25 59.1 39.5 67 96.8 3.0 3.1 9.0 0 .4 4
1926-30 55.5 43.6 79 97.8 1.9 2.0 4.8 0 .1 2
1931-35 53.1 46.1 87 95.8 3.8 4.0 4.3 0 .2 5
1936-40 50.8 48.0 95 96.5 2.6 2.7 1.3 0.07 5
1941-45 43.6 55.0 126 95.9 3.4 3.5 1.1 0.03 3
Whooping Cough
1916-20 54.4 45.4 83 94.9 5.0 5.3 14.7 0.9 6
1921-25 61.9 37.7 61 98.0 1.9 1.9 9.7 0.3 3
1926-50 60.5 39.2 65 97.6 2.3 2.4 6.9 0.2 3
1931-35 54.5 45.3 83 98.6 1.3 1.3 6.8 0.1 1
1936-40 51.6 48.3 94 97.1 2.9 3.0 5.2 0.2 4
1941-45 50.2 49.7 99 97.5 2.5 2.6 3.8 0.1 3
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t h e  two a g e - g r o u p s  r i s e s ,  t h o u g h  n o t  q u i t e  i n  l i n e  w i t h  t h e  
c a s e - r a t i o .  I n  M e a s l e s  and Whooping Cough t h e  d e a t h - r a t i o s  
show no d e f i n i t e  t r e n d  i n  e i t h e r  d i r e c t i o n .  The f a t a l i t y  
r a t e  i n  t h e  h i g h e r  a g e - g r o u p  compared w i t h  t h a t  i n  t h e  
lo w er  shows no v e r y  d e f i n i t e  change  i n  any o f  t h e  d i s e a s e s .  
S c a r l e t  F e v e r  and  D i p h t h e r i a  show a h i g h e r  r a t i o  i n  t h e  f i r s t  
q u in q u e n n iu m  t h a n  i n  t h e  two f o l l o w i n g  o n e s ,  an d ,  i n  M e a s l e s  
and Whooping Cough, t h e  r a t i o  i n  t h e  f i r s t  qu in q u en n iu m  i s  
c o n s i d e r a b l y  h i g h e r  t h a n  i n  any o t h e r  o f  t h e  s u c c e e d i n g  ones# 
The c o n t r a s t  i n  t h e  b e h a v i o u r  of  t h e  f a t a l i t y  r a t e s  b e tw e e n  
t h e  0 - 2  and 2 -5  a g e - g r o u p s  i s  n o t  r e p e a t e d  b e tw e e n  t h e  0 -5  
and 5 -1 5  a g e - g r o u p s #
B e f o r e  p a s s i n g  on t o  t h e  n e x t  s e c t i o n  o f  t h i s  c h a p t e r ,  
i t  may be a s  w e l l  b r i e f l y  t o  r e c a p i t u l a t e  t h e  f i n d i n g s  t h a t  
have so f a r  b e e n  made, and t o  e m p h a s i s e  t h o s e  t h a t  may be 
r e g a r d e d  a s  o f  s i g n i f i c a n c e .
1.  V a r i a t i o n s  i n  t h e  a g e - i n c i d e n c e  o f  d e a t h s  do n o t  
n e c e s s a r i l y  r e f l e c t  v a r i a t i o n s  i n  t h e  a g e - i n c i d e n c e  of  c a s e s ,  
s i n c e  t h e  f o r m e r  i s  a compound f u n c t i o n  b o t h  o f  th e  l a t t e r  
and ,  o f  t h e  a g e - f a t a l i t y  r a t e .
i i .  I n  e a c h  d i s e a s e ,  t h e  r e l a t i v e  number  o f  c a s e s  i n  
t h e  f i r s t  y e a r  o f  l i f e  i s  b ecom ing  l e s s .  I n  e a c h  d i s e a s e  
e x c e p t  D i p h t h e r i a ,  t h e  r e l a t i v e  number o f  d e a t h s  i n  t h e  
f i r s t  y e a r  o f  l i f e  i s  becom ing  g r e a t e r .
i i i #  I n  D i p h t h e r i a ,  M e a s l e s  and V/hoopihg Cough, t h e r e  i s  
a r e l a t i v e  t r a n s f e r  of  c a s e s  f rom  an e a r l i e r  t o  a l a t e r  a g e -
S c a r l e t  F e v e r  t h i s  r e l a t i v e  t r a n s f e r  i s  i n  t h e  o p p o s i t e
d i r e c t i o n .
i v .  Due t o  u n e q u a l  r a t e s  of  r e d u c t i o n  i n  f a t a l i t y  r a t e
i n  t h e  d i f f e r e n t  a g e - g r o u p s ,  d e a t h s  do n o t  show a c o m p a ra b le  
t r a n s f e r  b e tw e e n  t h e  l o w e r  and t h e  h i g h e r  a g e - g r o u p s ,  e x c e p t  
i n  D i p h t h e r i a ,  w here  t h e  f a l l  i n  f a t a i f t y  r a t e s  h a s  b e e n  e q u ­
a l l y  s h a r e d  by most a g e - g r o u p s .
v .  E x c e p t  i n  D i p h t h e r i a ,  t h e  f a l l  i n  f a t a l i t y  r a t e s  h a s  
o c c u r r e d  e s p e c i a l l y  among p r e - s c h o o l  and y o u n g e r  s c h o o l  
c h i l d r e n .  Among i n f a n t s ,  c h i l d r e n  aged  10-15  y e a r s ,  and  
a d u l t s  t h e  f a l l  i n  f a t a l i t y  r a t e s  h a s  b e e n  l e s s .  I n  
D i p h t h e r i a ,  t h e  f a t a l i t y  r a t e  i n  t h e  10-15  a g e - g r o u p  h a s  
shown t h e  l e a s t  t e n d e n c y  t o  f a l l .
I t  i s  a l m o s t  i m p o s s i b l e  t o  draw d e f i n i t e  c o n c l u s i o n s  
a b o u t  t h e  c h a n g e s  i n  f a t a l i t y  r a t e  i n  t h e  h i g h e r  a g e - g r o u p s  
i n  M eas le S  and  Whooping Cough, a s  t h e  number  o f  c a s e s  i s  
s m a l l ,  and d e a t h s  a r e  r a r e .
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S e c t i o n  2
The E f f e c t  o f  A l t e r e d .  A g e - C o n s t i t u t i o n  o f  t h e  P o p u l a t i o n
u p o n  A g e - I n c i d e n c e .
I n  C hape r  1, r e f e r e n c e  was made t o  t h e  f a l l i n g  b i r t h ­
r a t e ,  and  t o  i t s  i n f l u e n c e  upon  t h e  a g e - c o n s t i t u t i o n  o f  
t h e  p o p u l a t i o n .  T a b le  26, showed t h e  a g e - d i s t r i b u t i o n  
o f  t h e  p o p u l a t i o n  a t  t h e  t h r e e  c e n s u s  y e a r s ,  and  two l a t e r  
y e a r ^  f ro m  1911 t o  1945 .  U s ing  t h e  p e r c e n t a g e  a g e - d i s t r i b ­
u t  i o n s  o f  T a b le  26 ,  we may i n t e r p o l a t e  f o r  i n t e r v e n i n g  y e a r s  
and so a r r i v e  a t  a p p r o x i m a t e  p e r c e n t a g e  a g e - d i s t r i b u t i o n s
f o r  t h e  s i x  q u i n q u e n n i a  w i t h  w h ich  we a r e  c o n c e r n e d .  T h i s  
done
h a s  b e e n y i n  T a b le  43 ,  w h ic h  shows a l s o  t h e  r e l a t i v e  t r e n d  
of  t h e  p r o p o r t i o n  o f  t h e  p o p u l a t i o n  i n  e a c h  a g e - g r o u p ,  t h e  
1916-20  p e r c e n t a g e  f o r  e a c h  a g e - g r o u p  b e i n g  e x p r e s s e d  a s  100.
The f a l l  i n  t h e  p r o p o r t i o n  w i t h i n  t h e  - 1  a g e - g r o u p  f ro m  
2 . 4  t o  1 *896, i . e .  100 t o  75^13 i n  s t e p  w i t h  t h e  f a l l  i n  
t h e  b i r t h  r a t e  f ro m  26 p e r  t h o u s a n d  i n  1916 t o  1 9 . 3 .  p e r  
t h o u s a n d  i n  1945 ,  and  i s , t h e r e f o r e , p r o b a b l y  a n  a c c u r a t e  
r e p r e s e n t a t i o n  o f  what  h a s  b e e n  h a p p e n i n g  w i t h i n  t h a t  
a g e - g r o u p .
Due t o  t h e  s p a r i n g  i n  i n f a n t  l i f e  i n  r e c e n t  y e a r s ,  t h e  
r e d u c t i o n  i n  t h e  - 2  a g e - g r o u p  we m igh t  e x p e c t  t o  be v e r y  
s l i g h t l y  l e s s  t h a n  i n  t h e  - 1  a g e - g r o u p .
A r e d u c t i o n  i n  t h e  p r o p o r t i o n s  w i t h i n  t h e  -10  and -15
a g e - g r o u p s  o f  a p p r o x i m a t e l y  10 i n  e a c h  100 i s  p r o b a b l y  f a i r l y
Table 43.
Quinquennial P ercen tage  A ge-D istrib u tio n  o f the  P opu la tion  
o f Glasgow, Based on Census Estim ates*
(With R elative  Changes w ith in  the Age-Groups).
Years -1 -2 -5 -10 -15 15- All Ages
1916-20 2.4 2.4 5.4 9 .9 9.8 70.1 100
100 100 100 100 100 100
1921-25 2.5 2.2 5.1 9.7 9.6 71.1 100
96 92 94 98 98 101
1926-50 2.0 1.9 5.5 9.6 9.0 72.2 100
85 79 98 97 92 105
1931-35 1.9 1.8 5.4 9.4 8.8 72.7 100
79 75 100 95 90 104
1956-40 1.9 1.8 5.4 9.2 9.0 72.7 100
79 75 100 93 92 104
1941-45 1.8 1.8 5.4 9.0 9.0 75.0 100
75 75 100 91 92 104
Table 44.
"Smoothed” R e la tiv e  Changes w ith in  the Age-Groups.
1916-20 100 100 100 100 100 100
1921-25 95 96 97 98 98 101
1926-50 90 92 94 96 96 102
1931-35 85 88 91 94 94 103
1936-40 80 84 88 92 92 105
1941-45 75 80 85 90 90 106
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a c c u r a t . e . The i n d i c a t e d  t r e n d  i n  t h e  -5 a g e - g r o u p  i s  how­
e v e r ,  s u r e l y  q u i t e  i n a c c u r a t e .  I t  i s  u n r e a s o n a b l e  t h a t  t h e  
e a r l i e r  and  l a t e r  a g e - g r o u p s  s h o u ld  show a f a l l  i n  t h e i r  
r e l a t i v e  p r o p o r t i o n s ,  and t h a t  t h e  -5 a g e - g r o u p  p r o p o r t i o n  
s h o u ld  r e m a i n  u n c h a n g e d .
I n  an  e f f o r t  t o  overcome t h i s  s e r i o u s  d i s c r e p a n c y ,  I  
have c o n s t r u c t e d  two h y p o t h e t i c a l  t a b l e s ,  w h ic h  a r e  i n t e n d e d  
t o  show more a c c u r a t e l y ,  o r  a t  l e a s t  more r e a s o n a b l y ,  t h e  
b e h a v i o u r  o f  e a c h  o f  t h e  a g e - g r o u p  p r o p o r t i o n s .  T ab le  44 
e x p r e s s e s  t h e  p r o p o r t i o n  i n  e a c h  a g e - g r o u p  i n  1916-20  a s  
100; t h e  p r o p o r t i o n s  i n  t h e  s u c c e e d i n g  q u i n q u e n n i a  a r e  
c a l c u l a t e d  on t h e  b a s i s  t h a t  t h e  - 1  a g e - g r o u p  h a s  p r o g r e s s i v e  
l y  d r o p p e d  t o  75 ,  t h e  -1 0  and t h e  -15  a g e - g r o u p s  have  e a c h  
d r o p p e d  t o  90 ,  and t h e  i n t e r m e d i a t e  -2  and -5  a g e - g r o u p s  have  
d ro p p e d  t o  80 and  85 r e s p e c t i v e l y  by t h e  1941-45  q u in q u e n n iu m  
T h e r e a f t e r ,  T a b le  45 was c o n s t r u c t e d ,  s u b s t i t u t i n g  f o r  t h e  
1931-35 p r o p o r t i o n a t e  f i g u r e s  i n  T a b le  4 4 ,  t h e  p e r c e n t a g e s  
g i v e n  f o r  1931-35  i n  T a b le  26 .  These  p e r c e n t a g e s ,  c l o s e l y  
s i m i l a r  t o  t h o s e  o f  t h e  1931 C en su s ,  a r e  p r o b a b l y  f A i r l y ,  
a c c u r a t e .  The p e r c e n t a g e s  f o r  t h e  o t h e r  q u in q u es in ia  w ere  
t h e n  c a l c u l a t e d  f rom  t h e  p r o p o r t i o n a t e  f i g u r e s  o f  T a b le  4 4 .  
The w hole  p r o c e d u r e ,  p e r h a p s  c o m p l i c a t e d  t o  d e s c r i b e ,  was 
s im ple  and s t r a i g h t f o r w a r d  t o  c a r r y  o u t .
We h a v e ,  t h e n ,  i n  T a b l e s  44 and 45, a p u r e l y  h y p o t h e t i c a l  
e x p r e s s i o n  o f  t h e  b e h a v i o u r  o f  t h e  v a r i o u s  a g e - g r o u p s  o f
th e  p o p u l a t i o n  o v e r  t h e  t h i r t y  y e a r s .  No a l l o w a n c e
Table 4 5 .
Quinquennial Percentage A ge-D istrib u tio n  o f the  P opu la tion
Based on ‘’Smoothed" Age-Group Changes,
Years -1 -2 -5 -10 -15 15- All Ages
1916-20 2.2 2 .1 6 .0 10.0 9 .4 70.3 100
1921-25 2.1 2.0 5.8 9 .8 9.2 71.1 100
1926-50 2.0 1.9 5.6 9.6 9.0 71.9 100
1951-35 1.9 1.8 5.4 9.4 8.8 72.7 100
1936-40 1 .8 1.7 5.2 9.2 8.6 73.5 100
1941-45 1.7 1.6 5.0 9.0 8.4 74.3 100
Table 46 .
R e la tiv e  Changes in  P opu la tion  between the  0 - 2  and 2 — 5 
Age-0 roups and between the  0 - 5  and 5 — 15 Age-Groups.
Xears 0-2 2-5 2=10—2 0-5 5-15 0-5
1916-20 4.3 6 .0 1.40 10.3 19.4 1.88
1921-25 4.1 5 .8 1.41 9.9 19.0 1.92
1926-30 3.9 5.6 1.44 9.5 18.6 1.96
1951-55 3.7 5.4 1.46 9.1 18.2 2,00
1936-40 3.5 5.2 1.48 8.7 17.8 2.05
1941-45 3.3 5 .0 1.52 8.3 17.4 2.10
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h a s ,  h o w e v e r ,  b e e n  made f o r  s h o r t - t e r m  f l u c t u a t i o n s  i n  
b i r t h  r a t e  w i t h  c o r r e s p o n d i n g  s h o r t - t e r m  v a r i a t i o n s  i n  
a g e - d i s t r i b u t i o n .  I n  s p i t e ,  h o w ev er ,  o f  t h i s  " s m o o th in g  
o u t"  o f  s h o r t  t e r m  v a r i a t i o n s ,  i t  i s  p r o b a b l e  t h a t  t h e  
two h y p o t h e t i c a l  t a b l e s  g i v e  a much t r u e r  p i c t u r e  o f  t h e  
r e l a t i v e  c h a n g e s  w i t h i n  t h e  a g e - g r o u p s  t h a n  d o e s  T a b le  43 ,  
d e r i v e d  d i r e c t l y  f rom  t h e  c e n s u s  e s t i m a t e s .
From t h e s e  " sm o o th e d "  p o p u l a t i o n  d i s t r i b u t i o n s  i t  was 
a s im p le  m a t t e r  t o  c o n s t r u c t  T a b le  46 s h o w i n g , ! )  t h e  p e r c e n t ­
a g e s  o f  t h e  p o p u l a t i o n  i n  t h e  0 - 2  and 2 -5  a g e - g r o u p s  a t  e a c h  
q u in q u e n n iu m ,  and  t h e  r a t i o s  o f  t h e  2 -5  t o  t h e  0 - 2  a g e - g r o u p s ^  
a n d . 11) t h e  c o r r e s p o n d i n g  f i g u r e s  f o r  t h e  5 -15  and 0 -5  
a g e - g r o u p s .
B e f o r e  we p r o c e e d  t o  c o r r e c t  t h e  a g e - d i s t r i b u t i o n s  o f  
m o r b i d i t y  and  m o r t a l i t y ,  g i v e n  i n  S e c t i o n  1 o f  t h i s  c h a p t e r ,  
f o r  t h e  v a r i a t i o n s  i n  t h e  a g e - d i s t r i b u t i o n  o f  t h e  p o p u l a t ­
i o n ,  l e t  u s  c o n s i d e r  f o r  a moment what  we may e x p e c t  t o  
h a p p e n  t o  t h e  a g e - i n c i d e n c e  o f  a d i s e a s e  when t h e r e  o c c u r s  
a change  i n  t h e  a g e - d i s t r i h f c i o n  o f  t h e  p o p u l a t i o n  a t  r i s k .  
T h i s  c a n  be r e a d i l y  done by  a d o p t i n g  a v e r y  s im p le  a l g e b r a i c  
t r e a t m e n t  o f  t h e  p r o b le m .
ijet  u s  c o n s i d e r  2 p o p u l a t i o n s .  Lei? t h e  f i r s t  c o n s i s t  
o f  C " c h i l d r e n "  an d  A " a d u l t s " ;  t h e  t o t a l  p o p u l a t i o n  t h e r e ­
f o r e  c o n s i s t s  o f  CfA p e r s o n s .  Let t h e  s e co n d  p o p u l a t i o n  
c o n s i s t  o f  C-d " c h i l d r e n "  and  A+d " a d u l t s " .  A g a in  t h e
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t o t a l  r c o u l a t i o n  num bers  CfA p e r s o n s ,  b u t  h a s  a g r e a t e r  
p r o p o r t i o n  o f  a d u l t s  t h a n  t h e  f i r s t .
Let  u s  assume t h a t  t h e  a t t a c k - r a t e  o f  a d i s e a s e  i s  t h e  
same f o r  t h e  c h i l d r e n  o f  t h e  two p o p u l a t i o n s ,  and t h e  same 
f o r  t h e  a d u l t s  o f  t h e  two p o p u l a t i o n s ,  h u t  t h a t  t h e  a t t a c k -  
r a t e  f o r  c h i l d r e n  i s  g r e a t e r  t h a n  f o r  a d u l t s .
Le t  Tx* p e r  p e r s o n  he  t h e  a t t a c k - r a t e  on c h i l d r e n .
Let  ' x / k *  o e r  p e r s o n  he t h e  a t t a c k - r a t e  on a d u l t s .  S in c e  
x  i s  g r e a t e r  t h a n  x / k ,  k i s  g r e a t e r  t h a n  1.
i )  The i n c i d e n c e  o f  t h e  d i s e a s e  upon  t h e  f i r s t  p o p u l a t i o n  
w i l l  he CxfA x /k ;  and  u pon  t h e  s eco n d  p o p u l a t i o n  (C -d )x +  
( A - d ) x / k ,  i . e  ( C x f A x /k ) -d x (  1 - 1 / k ) . how d x ( l - l / k )  must  he 
p o s i t i v e  s i n c e  k  i s  g r e a t e r  t h a n  1; t h e r e f o r e  t h e  i n c i d e n c e  
i n  t h e  s e co n d  p o p u l a t i o n  i s  l e s s  t h a n  i n  t h e  f i r s t .
i i )  I n  t h e  f i r s t  p o p u l a t i o n  t h e  r a t i o  o f  i n c i d e n c e  among
c h i l d r e n  t o  i n c i d e n c e  among a d u l t s  i s  Cx w h ic h  i s  e q u a l
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t o  Ck/A.
I n  t h e  s e c o n d  p o p u l a t i o n  t h e  r a t i o  o f  i n c i d e n c e  among
c h i l d r e n  t o  i n c i d e n c e  among a d u l t s  i s  ( C -d )x  w h ic h  i s  e q u a l
( A f d ) x / k
t o  ( C - d ) k / ( A + d ) .
O b v i o u s l y  t h e  r a t i o  i n  t h e  f i r s t  p o p u l a t i o n  i s  g r e a t e r  
t h a n  t h e  r a t i o  i n  t h e  s e c o n d  s i n c e  t h e  n u m e r a t o r  o f  t h e  f i r s t  
i s  g r e a t e r  t h a n  t h e  n u m e r a t o r  o f  t h e  s e c o n d ,  and t h e  denom­
i n a t o r  o f  t h e  f i r s t  i s  s m a l l e r  t h a n  t h e  d e n o m i n a t o r  o f  t h e
s e c o n d .
T h e r e f o r e ,  i n  t h e  s e c o n d  p o p u l a t i o n  com pared  w i t h  t h e
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f i r s t ,  r e l a t i v e l y  mors c a s e s  b u r s  c o c a r - a d  among th e  a d u l t  
p o r t i o n  o f  t h e  p o p u l a t i o n .
I n  d e a l i n g  w i t h  t h e  ’ i n f e c t i o u s  d i s e a s e s  o f  c h i l d h o o d ’ , 
which C h a lm e r s ,  ( 1 9 1 3 ) ,  d e s c r i b e s ,  a s  a ’’c o n v e n i e n t  p h r a s e  
whereby t o  e x p r e s s  t h e  i n c r e a s i n g  immunity  t o  t h e s e  d i s e a s e s  
w h ich  i n d i v i d u a l s  a c q u i r e  on p a s s i n g  t h r o u g h  c h i l d h o o d  t o  
m a t u r i t y ” , t h e  p ro b le m  i s  n e t  q u i t e  so s im p le  t h a t  we can  
p o s t u l a t e  two s u c h  p o p u l a t i o n s  i n  WhiQh t h e  ’’c h i l d r e n ” and 
t h e ’^ a d u l t s ” a t t a c h  r a t e s  r e m a i n  c o n s t a n t  i n  s p i t e  o f  change  
i n  t h e  a g e - c o n s t i t u t i o n  o f  t h e  p o p u l a t i o n .  F o r  one t h i n g  
we have  i g n o r e d  t h e  b a s i c  f a c t  t h a t  immunity  i s  more a 
f u n c t i o n  o f  e x p e r i e n c e  t h a n  a g e ,  t h o u g h  t h e  two may r u n  t o ­
g e t h e r .  However ,  i n  o u r  i m a g i n a r y  se co n d  p o p u l a t i o n  t h e  
same p r o p o r t i o n  o f  c h i l d r e n  out  a f  a s m a l l e r  t o t a l  number  
of  c h i l d r e n  a r e  b e i n g  r e n d e r e d  immune by a t t a c k ,  and t h e  
i n c r e a s e d  a d u l t  p o p u l a t i o n  i s  due n o t  t o  an i n f l u x  o f  p o s s i b l y  
s u s c e p t i b l e  a d u l t s  b u t  t o  t h e  l o n g e r  l iv ing o f  t h e  a l r e a d y  
e x i s t i n g  a d u l t  p o p u l a t i o n .  Hence t h e  above s im p le  a l g e b r a i c  
e x p o s i t i o n  p r o b a b l y  d o e s  i n d i c a t e  what  s h o u ld  a c t u a l l y  
be h a p p e n i n g  i n  t h e  ’’ i n f e c t i o u s  d i s e a s e s  of  c h i l d h o o d ” , 
n am e ly ,  a r e d u c t i o n  i n  t o t a l  i n c i d e n c e  and a t r a n s f e r  o f
c a s e s  t o  a l a t e r  a g e .
V.re a l r e a d y  have  s e e n  t h a t  t h e  t o t a l  i n c i d e n c e  o f  c a s e s  
i n  e a c h  o f  t h e  f o u r  d i s e a s e s  h a s  n o t  v e r y  g r e a t l y  d e c l i n e d .  
P e r h a p s  f a c t o r s  o t h e r  t h a n  a l t e r e d  a g e - c o n s t i t u t i o n  o f  t h e
p o p u l a t i o n  a r e  o p e r a t i n g  i n  such  a way a s  t o  m a i n t a i n  o r  t o
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i n c r e a s e  t h e  a t t a c k :  r a t e s .
T ha t  t h e r e  h a s  b e e n  a t r a n s f e r  o f  c a s e s  t c  a l a t e r  age 
i n  each  of  t h e  d i s e a s e s  e x c e p t  S c a r l e t  F e v e r  h a s  b e e n  
dem cns t  r a t  ed . O b v io u s ly  t h e  a g e - s h i f t  i n  S c a r l e t  F e v e r  
c a n n o t  r e a d i l y  be e x p l a i n e d  by t h e  a g e - s h i f t  i n  t h e  p o p u ­
l a t i o n  a t  r i s k ,  s i n c e  t h e  two a g e - s h i f t s  a r e  i n  o p p o s i t e  
d i r e c t i o n s .  I t  may be,  h o w ev er ,  t h a t  t h e  a g e - s h i f t  t o  a 
l a t e r  age i n  e a c h  o f  t h e  o t h e r  d i s e a s e s  may be e x p l a i n a b l e  
p u r e l y  on t h e  b a s i s  o f  p o p u l a t i o n  c h a n g e .  How f a r  t h i s  
may be t h e  c a s e  we s h a l l  now p r o c e e d  t o  i n v e s t i g a t e .
The d i r e c t  method wou ld  be t o  c a l c u l a t e  an  a t t a c k  r a t e  
w i t h i n  e a c h  a g e - g r o u p  on t h e  b a s i s  o f  t h e  r a t i o  o f  t h e  
number  o f  c a s e s  t o  t h e  number o f  p e r s o n s  w i t h i n  e a c h  a g e -  
g r o u p .  I n  so  d o i n g ,  i t  would be n e c e s s a r y  t o  co m p en sa te  
f o r  c h a n g e s  i n  t o t a l  i n c i d e n c e  f rom q u inquenn ium  t o  q u i n -  
qunnnium, and a l s o  f o r  c h a n g e s  i n  t h e  t o t a l  p o p u l a t i o n .  
O b v i o u s ly ,  t h e  same r e s u l t  i s  a c h i e v e d  i f  we c a l c u l a t e  t h e  
r a t i o  o f  t h e  p e r c e n t a g e  o f  t o t a l  c a s e s  o c c u r r i n g  i n  an  a g e -  
g ro u p  t o  t h e  p e r c e n t a g e  o f  t h e  t o t a l  p o p u l a t i o n  w i t h i n  t h a t  
ag e Tg r o u p .  I n  d o i n g  t h i s  we a r e  k e e p i n g  t h e  t o t a l  i n c i d e n c e  
and t h e  t o t a l  p o p u l a t i o n  c o n s t a n t  a t  100.
A l t e r n a t i v e l y , ^ w e  come now t o  t h e  method w h ic h  h a s  a c t u ­
a l l y  b e e n  a d o p t e d ,  we may c o n s i d e r  t h e  two t a b l e s ,  T a b l e s  
37 and 4 4 ,  i n  w h ic h  t h e  p e r c e n t a g e  o f  c a s e s  and t h e  p e r c e n t ­
a g e s  o f  p o p u l a t i o n  w i t h i n  e a c h  a g e - g r o u p  i n  t h e  1916-20  q u i n ­
quennium have  b e e n  r a i s e d  t o  100,  and t h e  s u b s e q u e n t
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p e r c e n t a g e  d i s t r i  hut ions  r a i s e d  i n  p r o p o r t i o n  t o  t h i s  f i g u r e .
I f  we now t a k e  e a c h  e n t r y  i n  T ab le  37 ( A g e - d i s t r i b u t i o n  o f  
c a s e s )  and d i v i d e  i t  by e a c h  c o r r e s p o n d i n g  e n t r y  i n  T a b le  
44 ,  ( A g e - d i s t r i b u t i o n  o f  p o p u l a t i o n ) ,  m u l t i p l y i n g  e a c h  q u o t ­
i e n t  by 100 t o  b r i n g  t h e  1916-20  f i g u r e s  once more u d  t o  
100, we. a c h i e v e ,  i n  T a b le  4 7 ,  t h e  same r e s u l t  a s  i n  t a b l e  
3 7 y e x c e p t  t h a t  t h e  e f f e c t  o f  p o p u l a t i o n  c h a n g e s  h a s  now 
b e e n  t a k e n  i n t o  c o n s i d e r a t i o n .  I n  o t h e r  w o r d s ,  we a r e  now 
showing  t h e  t r e n d  o f  t h e  a t t a c k - r a t e s  w i t h i n  e a c h  a g e - g r o u p ,  
when t h a t  a t t a c k - r a t e  i n  1916-20  i s  r e p r e s e n t e d  by 100,  and 
t h e  t o t a l  p o p u l a t i o n  and t o t a l  c a s e s  a r e  h e l d  c o n s t a n t  a t  
a l l  a g e s .
By an  e x a c t l y  s i m i l a r  p r o c e s s ,  T a b le  38 ( t h e  p r o p o r t i o n a t e  
a g e - d i s t r i b u t i o n  o f  d e a t h s  )becomes T a b le  4 8 ,  i n  w h ich  a g a i n  
we have  made a l l o w a n c e  f o r  t h e  a l t e r e d  a g e - c o n s t i t u t i o n  o f  
t h e  p o p u l a t i o n .
Le t  u s  exam ine  T a b le  4 7 .  I n  S c a r l e t  F e v e r  t h e  r e l a t i v e  
t r a n s f e r  o f  c a s e s  f ro m  t h e  - 1 ,  t h e  - 1 5 ,  and t h e  1 5 -  a g e - g r o u p s  
t o  t h e  - 2 ,  - 5 ,  and -10  a g e - g r o u p s  i s  s t i l l  o c c u r r i n g .  I n  
D i p h t h e r i a  a f a l l  o c c u r ; s  i n  t h e  two e a r l i e s t  a g e - g r o u p s ;  
t h e  -5  a g e - g r o u p  shows l i t t l e  c h a n g e ; and t h e  l a t e r  a g e - g r o u p s  
e a c h  show a r i s e .  I n  m e a s l e s ,  t h e  -1  i n c i d e n c e  f a l l s  s l i g h t ­
l y  f rom  1921-25  onw ards ;  t h e  n e x t  two a g e - g r o u p s  show s l i g h t  
f a l l s ,  b u t  t h e  l a t e r  a g e - g r o u p s  e x c e p t  t h e  a g e - g r o u p  f o r
a d u l t s  show d e f i n i t e  i n c r e a s e .  I n  Whooping Cough, i t  i s
Table 47.
Quinquennial A g e-D istrib u tio n  o f Cases, R e la tiv e  Changes
w ith in  Age-Groups , Allowance having been made fo r
P o p u la tio n  Changes in  Age-Groups. L916-20 * :100.
Tears -1 -2  
S c a r le t  Fever
-5 -10 -15 15-
1916-20 100 100 100 100 100 100
1921-25 117 111 109 105 106 80
1926-50 87 112 112 108 94 94
1951-55 79 141 125 107 97 86
1956-40 70 184 151 108 87 75
1941-45 75
D ip h th e ria
194 158 120 96 49
1916-20 100 100 100 100 100 100
1921-25 152 99 96 99 117 104
1926-50 99 87 95 116 117 101
1951-55 67 58 88 128 155 90
1956-40 45 51 95 121 154 107
1941-45 67
M easles
58 100 111 150 125
1916-20 100 100 100 100 100 100
1921-25 117 114 100 104 85 55
1926-50 111 101 101 118 70 41
1951-55 115 102 100 128 85 50
1956-40 115 105 99 154 121 44
1941-45 109 88 
'Vhooping Cough
89 155 210 51
1916-20 100 100 100 100 100 100
1921-25 156 125 111 86 61 198
1926-50 155 155 112 92 47 147
1951-55 119 125 107 107 69 97
1956-40 115 120 108 117 76 48
1941-45 117 120 108 125 94 47
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n e c e s s a r y  once more to ignore t h e  f i r s t  q u in quenn ium  i f  we 
a r e  t o  g e t  p r o g r e s s i v e  t r e n d s .  Having  done s o ,  we f i n d  
t h e r e  i s  a f a l l  i n  t h e -1 a g e - g r o u p ,  t h e  - 8  and -5  a g e - g r o u p  
re m a in  s t e a d y ,  t h e  -1 0  and -15 a g e - g ro u p s s h o w  a r i s e ,  and 
th e  a d u l t  g r o u p  i s  f a l l i n g .
I t  seems p r o b a b l e  t h a t  i n  e s t i m a t i n g  o u r  " s m o o th e d ” p o p ­
u l a t i o n  d i s t r i b u t i o n s ,  i n  w h ic h ,  a s  was s t a t e d ,  no r e g a r d  
was p a id  t o  s h o r t - t e r m  f l u c t u a t i o n s  i n  t h e  p o p u l a t i o n ,  we 
have a l l o w e d  t h e  - 1  p o p u l a t i o n ,  and p r o b a b l y  t h e  -2  p o p u l ­
a t i o n  i n  t h e  1 9 1 6 -2 0  q u in q u en n iu m  t o  be t o o  h i g h ;  D u r in g  
1917, 1918 ,  1919 ,  t h e  c i t y  b i r t h  r a t e  was much lo w e r  t h a n  
i n  t h e  s e v e r a l  y e a r s  p r e e e d  i n g  and f o l l o w i n g .
I f  t h e  a c t u a l  - 1  a g e - g r o u p  p o p u l a t i o n  i n  t h e  1916-20  
qu in q u en n iu m  had b e e n  25fi l e s s ,  t h a n  what  we have assum ed 
i t  t o  b e ,  t h e  e f f e c t  w ou ld  be t h a t  i n s t e a d  o f  100 c a s e s , f o r  
th e  1 9 1 6 -2 0  q u in q u en n iu m  i n  T a b le  4 6 ,  t h e  f i g u r e  shown w ou ld  
be 133,  i . e .  (100/75) x  100 .  But t h e  b i r t h  r a t e  f o r  t h e  1916-  
20 p e r i o d  was n o t  i n  a c t u a l  f a c t  low enough  t o  have p ro d u c e d  
so l a r g e  a r e d u c t i o n  i n  t h e  -1- p o p u l a t i o n .  A r e d u c t i o n  
of  a b o u t  10?fc w o u ld  be much c l o s e r  t o  r e a l i t y ,  and t h i s  w ou ld  
g ive  k 1 9 1 6 -2 0  c a s e  r a t e  r e p r e s e n t e d  by 111 i n s t e a d  o f  100,
i . e . (100 /90)  x  100 .  But t h e  s u b s t i t u t i o n  o f  111 f o r  100 f o r  
1916-20 i n  t h e  - 1  a g e - g r o u p  column would  s t i l l  n o t  f i t  w e l l  
i n t o  t h e  g e n e r a l  t r e n d  o f  t h e  a g e - g r o u p .
Be t h a t  a s  i t  may i t  i s  e v i d e n t  t h a t  i n  s p i t e  o f  a r e a s o n ­
a b l e
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c o r r e c t i o n  h a r i n g  h e en  made f o r  t h e  p o p u l a t i o n  c h a n g e ,
th e  g e n e r a l  p o s i t i o n  s t i l l  r e m a in s  t h a t  t h e r e  i s  e v i d e n c e
i n  S c a r l e t  F e v e r  ( e x c e p t  i n  t h e  f i r s t  y e a r  o f  l i f e )  o f  a
r e l a t i v e  a g e - s h i f t  f rom  h i g h e r  t o  lo w er  a g e s .  I n  t h e  o t h e r
t h r e e  d i s e a s e s ' ,  t h e r e  i s  s t i l l  a t r a n s f e r  o f  c a s e s  f rom  t h e
lo w er  t o  t h e  h i g h e r  a g e - g r o u p s .
Let  u s  now c o n s i d e r  T ab le  4 8 ,  where we s ee  t h a t  c o r r e c t i o n
f o r  t h e  a l t e r e d  a g e - c o n s t i t u t i o n  o f  t h e  p o p u l a t i o n  h a s  n o t
a l t e r e d  t h e  g e n e r a l  p i c t u r e  o f  a g e - s h i f t  o f  d e a t h s  t h a t  was
p r e s e n t e d  i n  T a b le  3 8 .
E x c ep t  i n  D i p h t h e r i a ,  t h e  p r o p o r t i o n  o f  d e a t h s  i n  t h e  - 1
a g e - g r o u p s  shows a g r e a t e r  i n c r e a s e  s i n c e  we have  c o n s i d e r a b l y
r e d u c e d  t h e  p r o p o r t i o n  o f  t h e  p o p u l a t i o n  w i t h i n  t h e  a g e - g r o u p .
In  D i p h t h e r i a ,  t h e r e  h a s  b e e n , a s  b e f o r e ,  a r e l a t i v e  t r a n s f e r
of  d e a t h s  f rom  a l l  t h e  lo w e r  a g e - g r o u p s  t o  t h e  h i g h e r  o n e s .
i s
In  S c a r l e t  F e v e r  t h e  t r a n s f e r  o f  d e a t h s / s t i l l  f rom  t h e  -5 and 
-10 a g e - g r o u p s  t o  b o t h  t h e  lo w e r  and h i g h e r  a g e - g r o u p s  I n  
Measd&s and Whooping Cough, we s e e  a r i s e  i n  t h e -1 a g e - g r o u p ,  
a r a t h e r  d o u b t f u l  f a l l  i n  t h e  -2  a g e - g r o u p ; n o  r e a l  c h a n g e s  
i n  t h e  n e x t  two g r o u p s ,  and a s u g g e s t i o n  o f  a r i s e  i n  t h e  
l a t e r  g r o u p s .  As we have  p r e v i o u s l y  m e n t i o n e d ,  t h e  p a u c i t y  
o f  d e a t h s  i n  t h e  h i g h e r  a g e - g r o u p s  f o r  b o t h  M e a s le s  and 
Whooping Cough r e n d e r s  t h e  i n t e r p r e t a t i o n  o f  c h a n g e s  i n  t h e s e  
a g e - g r o u p s  d i f f i c u l t .
I t  w i l l  be rem em bered  t h a t . , i n  T a b le s  41 and 42 ,  c h a n g e s
in  t h e  r a t i o  o f  c a s e s  and d e a t h s  b e tw e e n  t h e  2 - 5 ;  0 - 2 ,  and
Table 48.
Quinquennial A ge-O istribution o f -Deaths. R elative Changes
w ith in  Age-Croups, Allowance having been made for
Population Changes in  Age-Groups. 1916-20 » 100.
le a rs -1
S c a r le t
-2
Pever
-5 -10 -15 15-
1916-20 100 100 100 100 100 100
1921-25 116 108 111 80 167 103
1926-30 172 134 101 75 122 143
1931-55 152 103 101 80 205 172
1936-40 211 138 101 67 116 199
1941-45 193 153 62 88 331 189
-Diphtheria
1916-20 100 100 100 100 100 100
1921-25 109 117 101 98 155 52
1926-50 121 122 100 95 151 100
1951-55 82 74 101 133 394 129
1956-40 31 45 132 160 315 82
1941-45 84
Measles
60 146 116 328 120
1916-20 100 100 100 100 100 100
1921-25 117 114 87 61 204 50
1936-30 142 120 77 38 208 74
1931-35 154 117 80 86 m* 97
1936-40 174 124 75 60 - 214
1941-45 26? 80 86 64 778 165
whooping Cough
1916-20 100 100 100 100 100 100
1921-25 128 120 65 38 102 99
1926-30 147 108 74 47 104 98
1931-35 162 111 75 29 - 97
1936-40 178 109 73 64 - -
1941-45 200 106 75 52 222 —
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t h e  5 - .15; 0 -5  a w e - g r o u p s  were d e m o n s t r a t e d .  I t  i s  n e c e s s ­
a r y  now t o  c o r r e c t  t h e s e  t a b l e s  f o r  t h e  c h a n g e s  in  t h e  
p o p u l a t i o n  a t  r i s k  i n  t h e  d i f f e r e n t  a g e - g r o u p s .  To do 
t h i s  we s h a l l  u t i l i s e  T a b le  46 i n  w h ic h  were  shown t h e  
c h a n g in g  r a t i o s  o f  t h e  p o p u l a t i o n  w i t h i n  t h e s e  a g e - g r o u p s .
The method o f  c o r r e c t i o n  t h a t  h a s  b e e n  employed i s  a s  f o l l o w s : -  
We d i v i d e  t h e  p o p u l a t i o n  r a t i o  i n  t h e  1916-20  q u in q u en n iu m  
by t h e  p o p u l a t i o n  r a t i o  i n  e ac h  s u c c e e d i n g  q u in q u en n iu m .
Th is  g i v e s  a rTc o r r e c t i n g  f a c t o r " ,  by w h ich  we m u l t i p l y  t h e  
case  ( o r  d e a t h )  r a t i o  i n  e a c h  q u in q u en n iu m .  An a c t u a l  
example w i l l  make t h e  w o r k in g  c l e a r e r ;  l e t  u s  c a l c u l a t e  t h e  
c o r r e c t e d  r a t i o s  f o r  S c a r l e t  F e v e r  c a s e s  i n  t h e  e . g . 1941-45  
qu inquenn ium  f o r  t h e  2 -5  and 0 -2  a g e - g r o u p s .  The p o p u l a t i o n  
r a t i o  2 - 5 :  0 - 2  i n  19J.6-20 was 1 . 4 0 .  We d iv id e  t h i s  by t n e  
c o r r e s p o n d i n g  r a t i o  f o r  i '  e 1 9 4 1 -4 5 ,  nam ely  1 . 5 2 ,  and a r r i v e  
a t  a c o r r e c t i n g  f a c t o r  o f  0 . 9 2 1 1 .  We t h e n  m u l t i p l y  t h e  
r a t i o  o f  S c a r l e t  F e v e r  c a s e s  i n  1941-45 f o r  t h e  2 - 5 ;  0 -2  
a g e - g r o u p s  w h i c h , f r o m  T ab le  4 1 ,  we see  i s  542,  by t h e  c o r r e c t i n g  
f a c t o r ,  0 . 9 2 1 1 ,  and o b t a i n  t h e  c o r r e c t e d  r a t i o  499 .
O b v i o u s l y ,  t h e  same s e r i e s  o f  c o r r e c t i n g  f a c t o r s  i s  u s e d  
f o r  e a c h  d i s e a s e ,  b o t h  f o r  c a s e s  and f o r  d e a t h s *  When 
how ever ,  we c o r r e c t  t h e  5-35: 0 -5  r a t i o s ,  we must u s e  a 
d i f f e r e n t  s e r i e s  o f  c o r r e c t i n g  f a c t o r s  d e r i v e d  f rom  t h e  5 - 1 5 ;
0-5 p o p u l a t i o n  r a t i o n  .
C o n s i d e r i n g  f i r s t  t h e  2 -5  s e r i e s  ( T a b le  49 )  we see  t h a t ,  
as  we saw b e f o r e  i n  Tab le  4 1 ,  t h e  u n l y  c o n v i n c i n g  e v i d e n c e
Table 49 .
A ge-Shift in  M orbidity and M o rta lity  between the  
0 - 2  and 2 - 5  Age-Oroups, Allowance having been 
made f o r  Changes in  P opu la tion  in  the  Age-Oroups.
Years P o p u la tio n  R atio C o rrec tin g  F ac to r
1916-20 1.40 1.0000
1921-25 1.41 0.9929
1926-50 1.44 0.9722
1931-35 1.46 0.9589
1936-40 1.49 0.9396
1941-45 1.52 0.9211
Cases Deaths
A ctual R atio C orrected  R atio  A ctual R atio C orrecte
S c a r le t  Fever
1916-20 532 552 180 180
1921-25 520 516 183 182
1926-50 575 557 150 126
1931-55 547 525 168 161
1936-40 558 506 125 117
1941-45 542 499 76 70
D ip h th e ria
1916-20 264 264 116 116
1921-25 259 257 104 105
1926-50 277 269 97 94
1951-35 402 385 160 153
1936-40 540 507 595 371
1941-45 478 440 270 249
M easles
1916-20 206 206 42 42
1921-25 185 182 52 32
1926-50 206 200 25 24
1931-35 202 194 27 26
1956-40 202 190 23 22
1941-45 211 194 27 25
Whooping Cough
1916-20 175 175 37 37
1921-25 152 151 20 20
1926-50 151 147 25 22
1931-35 161 154 22 21
1936-40 173 165 20 19
1941-45 176 162 21 19
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ol  a* e - s a  wi l  01 oaocs  o c c u r s  i n  D i p h t h e r i a ,  t h e  a r e - s h i f t  
b e i n g  t  o t h e l a t e r  a g e - g r o u p .  S c a r l e t  F e v e r  d e a t h s  show a 
s h i f t  t o  t h e  y o u n g e r  a g e - g r o u p ,  D i p h t h e r i a  d e a t h s  t o  t h e  
l a t e r  a g e - g r o u p .  The c h a n g e s  i n  M e a s l e s  and Whooping
Cough d e a t h s  a f t e r  1916-20  r e m a in  i n d e f i n i t e .  The c o r r e c t i o n
f o r  p o p u l a t i o n  change  h a s  n o t  m a t e r i a l l y  a l t e r e d  t h e  t r e n d s  
d e m o n s t r a t e d  i n  T a b le  4 1 .
S i m i l a r l y ,  i n  t h e  5 - 1 5 :  0 -5  a g e - g r o u p  s e r i e s ,  ( T a b l e  50) 
c o r r e c t i o n  f o r  p o p u l a t i o n  change d o es  n o t  p ro d u ce  any m a t ­
e r i a l  d i f f e r e n c e  i n  a g e - s h i f t  f rom  what  h a s  a l r e a d y  b e e n  
i n d i c a t e d  by T a b le  4 2 .  S c a r l e t  F e v e r  c a s e s  show an i n c r e a s e d  
a g e - s h i f t  t o  t h e  e a r l i e r  a g e - g r o u p ,  w h i l e  t h e  o t h e r  d i s e a s e s  
•show a l e s s e n e d  a g e - s h i f t  t o  t h e  l a t e r  a g e - g r o u p .  Only 
D i p h t h e r i a  shows a d e f i n i t e  a g e - s h i f t  o f  d e a t h s ,  t o  t h e
l a t e r  a g e - g r o u p .  I n  t h e  o t h e r  d i s e a s e s ,  t h e  r a t i o s  o f  d e a t h s
f l u c t u a t e ,  b u t  do n o t  r e v e a l  any p r o g r e s s i v e  t r e n d .
I t  seems a p p a r e n t ,  t h e r e f o r e , t h a t  t h o s e  p r o g r e s s i v e  
v a r i a t i o n s  i n  a g e - i n c i d e n c e  t h a t  have b e e n  d e m o n s t r a t e d  
canno t  be a d e q u a t e l y  e x p l a i n e d  by an  a l t e r e d  a g e - d i s t r i b u t i o n  
of t h e  p o p u l a t i o n  a t  r i s k .  P o p u l a t i o n  c h a n g e s  o f  t h e  e x t e n t  
which we may p resum e t o  have o c c u r r e d  are. i n s u f f i c i e n t  by 
t h e m s e l v e s  t o  a c c o u n t  f o r  t h e  a g e - s h i f t  o f  c a s e s  f rom t h e  
0-5 t o  t h e  5 -1 5  a g e - g r o u p  i n  D i p h t h e r i a ,  M e a s l e s  and Whooping 
Cough. I n  S c a r l e t  F e v e r ,  t h e  a g e - s h i f t  o f  c a s e s  h a s  b e e n  
in  a d i r e c t i o n  c o n t r a r y  t o  t h e  a g e - s h i f t  o f  t h e  p o p u l a t i o n .
Table 50.
A ge-Shift in  M orbidity  and M o rta lity  between the  0 - 5  and 5 - 1 5  
Age-Groups, Allowance having been made fo r  Changes in  P opu la tion
in  the Age-G roups •
Years P o p u la tio n  R atio  C o rrec tin g  S’a c to r
1916-20 1.88  1.0000
1921-25 1.92 0.9792
1926-50 1.96 0.9592
1951-55 2.00  0.9400
1956-40 2.05 0.9171
1941-45 2.10  0 .8955.
Cases Deaths
A ctual R atio  C orrected  R atio  A ctual R atio  C orrected  R atio  
S c a r le t  Fever
1916-20 244 244 66 66
1921-25 258 255 54 55
1926-50 255 225 47 45
1951-55 210 197 61 57
1956-40 171 157 45 59
1941-45 183 164 86 77
D ip h th e ria
1916-20 117 117 40 40
1921-25 124 121 59 38
1926-50 152 146 57 55
1951-55 202 190 71 67
1956-40 191 175 81 74
1941-45 170 152 52 47
M easles
1916-20 67 67 5 .1 5 .1
1921-25 67 66 5 .1 3 .0
1926-50 79 76 2 .0  1 .9
1951-55 87 82 4 .0  5 .8
1956-40 95 87 2 .7 2.5
1941-45 126 115 3.5 3.1
Whooping Cough
1916-20 85 85 5.5 5.5
1921-25 61 60 1 .9  1*9
1926-50 65 62 2 .4  2 .5
1951-55 85 78 1.3 1 .2
1956-40 94 86 5 .0  2 .8
1941-45 99 89 2.6  2 .5
\y o
Only i n  D i p h t h e r i a ,  where t h e  f a t a l i t y  r a t e  h a s  
f a i r l y  e v e n l y  d e c l i n e d  i n  each  a g e - g r o u p  d o e s  t h e  a g e - s h i f t  
o f  d e a t h s  c l o s e l y  f o l l o w  t h a t  of  c a s e s ,  h u t  t h i s  a g e - s h i f t  
i s  g r e a t e r  t h a n  can  he e x p l a i n e d  by t h e  p o p u l a t i o n  a g e - s h i f t .  
I n  t h e  o t h e r  d i s e a s e s ,  s u c h  s m a l l e r  a g e - s h i f t s  o f  d e a t h s  
a s  have  o c c u r r e d  a r e  m a i n t a i n e d  e v e n  when t h e  i n f l u e n c e  
o f  a g e - r e d i s t r i b u t i o n  o f  t h e  p o p u l a t i o n  h a s  b e e n  t a k e n  i n t o  
a c c o u n t .
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S e c t i o n  3
The E f f e c t  o f  t h e  D i p h t h e r i a  I m m u n i s a t io n  Campaign u pon  
A g e - I n c i d e n c e .
I n  C h a p t e r  1,  a h r i e f  r e f e r e n c e  was made t o  t h e  e f f e c t  
o f  t h e  D i p h t h e r i a  I m m u n i s a t i o n  Campaign upon t h e  g e n e r a l  
m o r b i d i t y ,  m o r t a l i t y  and  f a t a l i t y  r a t e s .  We s h a l l  now 
l o o k  more p a r t i c u l a r l y  a t  t h e  a g e - d i s t r i b u t i o n  o f  D i p h t h e r i a  
c a s e s  d u r i n g  t h e  y e a r s  1941 t o  1945.
D u r in g  t h e s e  w ar  y e a r s ,  t h e  p o s i t i o n  i s  s e r i o u s l y  c o n f u s e d  
by d o u b t s ,  n o t  o n l y  a b o u t  t h e  s i z e  o f  t h e  t o t a l  p o p u l a t i o n  
o f  t h e  c i t y ,  b u t  a l s o  a b o u t  t h e  s i z e  o f  t h e  c h i l d  p o p u l a t i o n .  
At J u l y  1941 ,  some 2 7 ,0 0 0  (3 5 ^ )  p r e - s c h o o l  c h i l d r e n  and 50 ,  
000 (29?&) s c h o o l  c h i l d r e n  were  s t a t e d  by t h e  M e d ic a l  O f f i c e r  
o f  H e a l t h  t o  have  b e e n  e v a c u a t e d  f rom t h e  C i t y .  As v e r y  
l i t t l e  i n f o r m a t i o n  was p u b l i s h e d  d u r i n g  t h e  war y e a r s  on 
p o p u l a t i o n  s t a t i s t i c s ,  i t  i s  p r o b l e m a t i c a l  how r a p i d l y  t h e s e  
c h i l d r e n  r e t u r n e d  t o  t h e  C i t y .
The e f f e c t  o f  e v a c u a t i o n  upon  a g e - i n c i d e n c e  s h o u ld  have  
bee n  s h a r e d  by  a l l  f o u r  d i s e a s e s ,  t h o u g h  n o t  n e c e s s a r i l y  
e q u a l l y ;  t h e  a g e - i n c i d e n c e  o f  Mieasbs and Whooping Cough 
d i f f e r s  f ro m  t h a t  o f  D i p h t h e r i a ,  and  t h e  a g e - i n c i d e n c e  o f  
S c a r l e t  F e v e r  may p o s s i b l y  beh av e  i n  a d i f f e r e n t  f a s h i o n .
Let u s , h o w e v e r ,  examine  t h e  a g e - d i s t r i b u t i o n  o f  c a s e s  o f  
e a c h  o f  t h e  d i s e a s e s  d u r i n g  t h e  i n d i v i d u a l  y e a r s  j u s t  oef o r e ,  
and d u r i n g  t h e  w a r j  ( s e e  T ab le  31) .
I n  S c a r l e t  F e v e r  t h e  a g e - d i s t r i b u t i o n  o f  c a s e s  i n  1941
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was c l o s e l y  s i m i l a r  t o  t h a t  o f  1338.  D u r in g  t h e  n e s t  two 
y e a r s ,  194S and. 1943,  t h e r e  was a r e l a t i v e  r e d u c t i o n  i n  t h e  
p r e - s c h o o l  and a d u l t  i n c i d e n c e  w i t h  a c o r r e s p o n d i n g  r i s e  
i n  t h e  s c h o o l - a g e  i n c i d e n c e .
1941,  "being a n o n - e p i d e m i c  y e a r  f o r  M e a s l e s ,  w i t h  t h e  
a g e - d i s t r i b u t i o n  p o s s i b l y  i n f l u e n c e d  by t h e  low p r e v a l e n c e  
o f  t h a t  y e a r  (we s h a l l  r e f e r  t o  t h i s  e f f e c t  i n  t h e  n e x t  s e c t i o n )  
we s h a l l  omit  i t  f rom  t h e  p r e s e n t  d i s c u s s i o n .  There  i s  
c e r t a i n l y  no. marked change  i n  t h e  a g e - d i s t r i b u t i o n  o f  M e a s le s  
b e tw e e n  1938 and 1940 .  I n  1942,  h o w ev er ,  t h e r e  i s  some 
t r a n s f e r  o f  c a s e s  f rom t h e  -2  and -5 a g e - g r o u p s  t o  t h e  h i g h e r  
a g e - g r o u p s  e s p e c i a l l y  t o  t h e  -10  a g e - g r o u p .  I n  1943,  t h i s
a g e - s h i f t  i s  more m arked .
I n  Whooping Cough, t h e  1941 a g e - d i s t r i b u t  i o n  o f  c a s e s ‘is 
v e r y  s i m i l a r  t o  t h a t  o f  1938,  and w h i l e  t h e r e  i s  a s l i g h t  
t r a n s f e r  o f  c a s e s  f rom  t h e  p r e - s c h o o l  t o  t h e  s c h o o l  a g e s  i n  
s u b s e q u e n t  y e a r s ,  t h i s  t r a n s f e r  d o e s  not '  seem t o  have t a k e n  
any sudden  Jumps.
I t  seems,  t h e r e f o r e ,  t h a t  t h e  e v a c u a t i o n  o f  c h i l d r e n  h a s  
p r o d u c e d  o n l y  v e r y  s l i g h t  c h a n g e s  i n  t h e  a g e - d i s t r i b u t i o n  
of  S c a r l e t  F e v e r ,  M e a s l e s ,  and Whooping Cough. Now l e t  
u s  l o o k  a t  t h e  D i p h t h e r i a  a g e - d i s t r i b u t i o n  o v e r  t h e s e  y e a r s ,  
t o  s ee  w h e t h e r  t h e  c h a n g e s  i n  a g e - d i s t r i b u t i o n  a r e  g r e a t e r  
t h a n  we m igh t  e x p e c t  i n  c o m p a r i s o n  w i t h  t h e  o t h e r  t h r e e  
d i s e a s e s .  I t  w i l l  be remembered  t h a t  a p p r o x i m a t e l y  o n e -  
q u a r t e r  o f  t h e  p r e - s c h o o l  and one h a l f  o f  t h e  s c h o o l  p o p u l -
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l a t i o n  hud b e e n  immunised d u r i n g  1941.  .Between t h e  1940 
and 1941 t h e r e  i s  a v e r y  s t r i k i n g  i n c r e a s e  i n  t h e  15-  p r o ­
p o r t i o n  o f  c a s e s ,  w h ich  r i s e s  f rom 2 0 . t o  25.6?6. T h i s  
h i g h e r  r e l a t i v e  i n c i d e n c e  i n  t h e  15-  a g e - g r o u p  was m a i n t a i n e d  
d u r i n g  1942 ,  d e c l i n e d  i n  1943, and 1944,  and by 1945 had
r e t u r n e d  a p p ro x im a te ly  t o  i t s  p r e - w a r  l e v e l .  I n  none o f  t h e
o t h e r  a g e - g r o u p s  d o e s  any marked change i n  r e l a t i v e  i n c i d e n c e  
o c c u r ;  and s u c h  c h a n g e s  a s  do o c c u r  a r e  no g r e a t e r  t h a n  t h o s e  
s e e n  f ro m  y e a r  t o  y e a r  a t  any o t h e r  p e r i o d .
W i t h i n  a l l  t h e  c h i l d h o o d  a g e - g r o u p s ,  t h e r e f o r e ,  we may 
say  t h a t  i m m u n i s a t i o n  h a s  had no o b v io u s  e f f e c t  upon  a g e -  
d i s t r i b u t  ion* i'lo c o m p a rab le  t r a n s f e r  o f  i n c i d e n c e  t o  t h e
15- a g e - g r o u p  i s  s e e n  i n  t h e  o t h e r  d i s e a s e s ,  and i t  i s  p o s s i b l e
t h a t  t h i s  t r a n s f e r  i n  D i p h t h e r i a  h a s  b e en  due t o  t h e  Immun­
i s a t i o n  Campaign.  I t  i s  how ever ,  i m p o s s i b l e  t o  be c e r t a i n  
abou t  t h i s ,  s i n c e  an  a g e - s h i f t  t o  t h e  15 -  a g e - g r o u p  m igh t  
p e r h a p s  have  b e e n  b r o u g h t  a b o u t  by a w a r - t i m e  i n f l u x  o f  
young a d u l t ®  i n t o  t h e  c i t y  t o  whom t h e  p r e v a i l i n g  s t r a i n  o f  
C . d i p h t h e r i a e  m ig h t  be u n f a m i l a r  and  f o r  whom t h e r e f o r e  i t  
might  show an  e n h a n c e d  i n f e c t i v i t y .
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S e c t i o n  4
V a r i a t i o n s  i n  A g e - i n c i d e n c e  a s s o c i a t e d  w i t h  Changes i n  T o t a l
P r e v a l e n c e .
T u r n e r ,  ( 1 9 2 3 )  p o i n t e d  ou t  t h a t  b o t h  i n  London and Man­
c h e s t e r ,  d u r i n g  y e a r s  o f  h i g h  S c a r l e t  F e v e r  p r e v a l e n c e  t h e  
c h i l d r e n  o f  s c h o o l  a g e s  were  a f f e c t e d  i n  r e l a t i v e l y  g r e a t e r  
numbers  t h a n  were  y o u n g e r  c h i l d r e n .  S i m i l a r l y ,  Cheeseman , 
Mart i n ,  and  R u s s e l l ,  ( 1 9 3 9 )  and M a r t i n  (1 9 4 2 ) ,  i n v e s t i g a t i n g  
th e  a g e - i n c i d e n c e  o f  D i p h t h e r i a  i n  London, r e p o r t  a r e l a t i v e  
t r a n s f e r  o f  i n c i d e n c e  f rom  p r e - s c h o o l  t o  s c h o o l  c h i l d r e n  
d u r i n g  y e a r s  o f  h i g h  D i p h t h e r i a  p r e v a l e n c e .
. Of t h e  s e v e r a l  t e n t a t i v e  e x p l a n a t i o n s  t h a t  have  b e e n  p u t  
f o r w a r d  t o  e x p l a i n  t h i s  o c c u r r e n c e  i n  D i p h t h e r i a ,  one
i s  t h a t  a change  i n  t h e  p r e d o m in a n t  t y p e  o f  t h e  i n f e c t i n g  
o rg a n is ' .m  f i n d s  t h e  y o u n g e r  a g e - g r o u p s i n  t h e i r  u s u a l  s t a t e  
o f  s u s c e p t i b i l i t y ;  t h e  o l d e r  a g e - g r o u p s ,w h o  a r e  e x p e c t e d ,  
u n d e r  n o r m a l  c i r c u m s t a n c e s ,  t o  be l e s s  s u s c e p t i b l e  by r e a s o n  
of  p a s t  e x p e r i e n c e ,  do n o t  e n j o y  t h i s  a d v a n t a g e  when t h e  new 
ty p e  o f  o r g a n i s m  i s  one o f  w h ich  t h e y  have  had  no p a s t  e x p e r i ­
e n c e .  h e n c e ,  r e l a t i v e l y  more a t t a c k s  o c c u r  i n  t h e  l a t e r  
a g e - g r o u p ,  p r o d u c i n g  n o t  o n l y  a p e r i o d  o f  i n c r e a s e d  p r e v a l ­
ence b u t  a l s o  a t e m p o r a r y  r e l a t i v e  a g e - s h i f t  t o  t h e  l a t e r  
a g e - g r  chip*
A n o th e r  e x p l a n a t i o n ,  w h ic h  d o e s  n o t  p o s t u l a t e  any change  
in : . th e  t y p e  o f  i n f e c t i n g  o r g a n i s m ,  i s  t h a t  d u r i n g  a p e r i o d
c a u s e s )  when s u s c e p t i b l e  w i t h i n  t h e  n o r m a l l y  most  s u s ­
c e p t i b l e  a g e - g r o u o s  a r e  e x h a u s t e d ,  t h e  o r g a n i s m ,  s t i l l  
i n f e c t i v e ,  f i n d s  a number  o f  p e r s o n s  s u s c e p t i b l e  w i t h i n  
a g e - g r o u p s  t h a t  a r e  n o r m a l l y  r e l a t i v e l y  i n s u s c e p t i b l e .
M a r t i n  r e g a r d s  a s  im p ro b a b le  t h i s  l a t t e r  e x p l a n a t i o n .
W h a te v e r  t h e  e x p l a n a t i o n  o f  t h i s  t e m p o r a r y  a g e - s h i f t , 
we c a n  a t  any r a t e  w i t h  o u r  a n n u a l  d a t a  o f  t o t a l  p r e v a l e n c e  
and a g e - d i s t r i b u t i o n s ,  ( T a b l e s  1 and 31)  examine t h e  Glasgow 
e x p e r i e n c e  o v e r  t h e  30 y e a r s  t o  a s c e r t a i n  w h e t h e r  any o f  
the  d i s e a s e s  d e m o n s t r a t e  t h e  phenomenon. We s h a l l  l o o k  
a t  p e a k  y e a r s  t o  s ee  w h e t h e r  t h e r e  i s  e v i d e n c e  o f  a t e m p o r a r y  
a g e - s h i f t  i n  s u c h  y e a r s  compared w i t h  n e i g h b o u r i n g  y e a r s .
Talcing S c a r l e t  F e v e r  f i r s t ,  and co m p a r in g  t h e  a g e -  
d i s t r i b u t  i o n  o f  c a s e s  i n  t h e  peak  y e a r  1926,  w i t h  t h e  p r e v ­
i o u s  and f o l l o w i n g  y e a r ,  t h e r e  i s  c e r t a i n l y  no c o n v i n c i n g  
e v i d e n c e  o f  a g e - s h i f t .  S i m i l a r l y  t h e  n e x t  peak  y e a r ,  1932,  
f a i l s  t o  show any  s e r i o u s  d i s t u r b a n c e :  f rom  t h e  p r e v a i l i n g  
a g e - d i s t r i b u t  i o n .
In  D i p h t h e r i a ,  a m o d e ra te  peak  o c c u r r e d  i n  1927; i n  t h i s  
y e a r  t h e  p e r c e n t a g e  o f  c a s e s  i n  t h e  15-  a g e - g r o u p  was ° 1.8-^, 
t h e  h i g h e s t  p e r c e n t a g e  i n  t h a t  a g e - g r o u p  f rom  1916 up  t o  
1937.  B u t ' i n  t h e  n e x t  peak  y e a r ,  1940,  no s i m i l a r  r i s e  i n  
t h e  15-  a g e - g r o u p  o c c u r r e d ,  and t h e  a g e - d i s t r i b u t i o n  of  
c a s e s  i n  t h a t  y e a r  was much t h e  same a s  i n  p r e v i o u s  y e a r s .
I n  t h e  n e x t  two y e a r s ,  1941 and 1942 ,  how ever ,  t h e r e  was a
r i s e  -iij. i i .e l o -  age - g ro u p  i n c i d e n c e , t h o u g h  t h i s  , a s  
we s u g g e s t e d  i n  t h e  l a s t  s e c t i o n ,  may have b e e n  due t o  the 
I m m u n i s a t io n  Campaign o r  t o  a w a r - t i m e  change i n  t h e  a g e -  
c o n s t i t u t i o n  o f  t h e  p o p u l a t i o n .  On t h e  whole  t h e r e  i s  no 
r e a l  e v i d e n c e  t o  s u g g e s t  t h a t  i n  Glasgow y e a r s  o f  e x c e p t i o n ­
a l l y  h i g h  D i p h t h e r i a  p r e v a l e n c e  a r e  a s s o c i a t e d  w i t h  a change 
i n  t h e  a g e - d i s t r i b u t i o n  o f  c a s e s .
M e a s l e s , p r e s e n t s  an  i n t e r e s t i n g  f e a t u r e ,  nam ely  a marked 
change i n  a g e - d i s t r i b u t  i o n  a s s o c i a t e d  w i t h  t h e  v i o l e n t  i n t e r ­
a n n u a l  f l u c t u a t i o n s  i n  t o t a l  p r e v a l e n c e .  D u r in g  t h e  y e a r s  
of  v e r y  low p r e v a l e n c e ,  i . e . 1933,  1935,  1937,  and 1939,  t h e r e  
h as  o c c u r r e d  a v e r y  s h a r p  t r a n s f e r  of  c a s e s  f rom a g e s  u n d e r  
5 t o  a g e s  o v e r  5 ,  more e s p e c i a l l y  t o  t h e  -10  and -15  a g e - g r o u p s ,  
t h o u g h  t h e  1 5 -  a g e - g r o u p  h a s  a l s o  r e c e i v e d  a s h a r e  o f  t h e  
t r a n s f e r r e d  c a s e s .  The - 1  a g e - g r o u p  d o e s  n o t  seem t o  t a k e  
mcuh p a r t  i n  t h e  t r a n s f e r ,  and on t h e  w h o le ,  i t s  p e r c e n t a g e  
of  c a s e s  r e m a i n s  f a i r l y  n o r m a l .  I n  1 9 4 1 , a y e a r  i n  w h ic h  
p r e v a l e n c e  was v e r y  low,  t h e  t e m p o r a r y  a g e - s h i f t  d i d  n o t  
o c c u r .
While  i t  i s  n o t  p o s s i b l e  t o  o f f e r  a f u l l  e x p l a n a t i o n  f o r  
t h i s  a g e - s h i f t  i n  M e a s l e s  i n  n o n - e p i d e m i c  y e a r s , i t  may p e r ­
h ap s  be due t o  t h e  e x h a u s t i o n  o f  t h e  n o r m a l l y  s u s c e p t i b l e  
p o p u l a t i o n  l u r i n g  t h e  p r e c e d i n g  p e r i o d  o f  h i g h  e p i d e r e i c i t y .
I t  w i l l  o f  c o u r s e  he o b s e r v e d  t h a t  i n  M e a s l e s  i n  Glasgow 
we a r e  s e e i n g  t h e  o p p o s i t e  o f  what we were  l o o k i n g  f o r  xn 
Scanfet F e v e r  and D i p h t h e r i a .  I n  M e a s l e s ,  t h e  age -o . , i_ i -
h i g h e r  a g e s  o c c u r s  i n  . a s s o c i a t i o n  w i t h  low i n s t e a d  o f  h i g h  
p r e v a l e n c e .
S i n c e  Whooping Cough s i m i l a r l y  p r e s e n t s  a n n u a l  f l u c t u a t i o n s
s i m i l a r
i n  p r e v a l e n c e  i t  m igh t  he e x p e c t e d  t h a t  an  a g e - s h i f t  t o  t h a t  
of  M e a s l e s  w ou ld  o c c u r  i n  n o n - e p i d e m ic  y e a r s .  The o n l y  y e a r s ,  
h o w e v e r , d u r i n g  t h e  whole s e r i e s ,  i n  w h ich  p r e v a l e n c e  was e x c e p t ­
i o n a l l y  low '.were  1940. and 1942, i n  b o t h  o f  w h ic h  e v a c u a t i o n  
mjsy have  i n f  l u e n c e d t h e  a g e - d i s t r i b u t  ion* I n  1940, f o r  w h a t ­
e v e r  r e a s o n ,  t h e r e  i s  a r e l a t i v e  a g e - s h i f t  f rom  t h e  - 1 ,  -2  
and -5  a g e - g r o u p s  t o  t h e  -1 0  a g e - g ro u p . ; .
I t  i s  p o s s i b l e  t h a t ,  u s i n g  f u l l e r  d a t a ,  s u c h  a s  t h e  
w ee k ly  c a s e - r a t e s  and s i n g l e  y e a r s  o f  a g e -  f o r  a g e - d i s t r i b u t i o n s ^  
( i n  t h e  manner  o f  Cheeseman, M a r t i n ,  and R u s s e l l f o r  D i p h t h e r i a
a n d  "Di pKtli e n q .
i n  London)? some e v i d e n c e  o f  a g e - s h i f t  i n  S c a r l e t  F e v e r / t o  
h i g h e r  a g e s  d u r i n g  p e r i o d s  o f  i n c r e a s e d  p r e v a l e n c e  m ig h t  have  
been  f o u n d .  But w i t h  t h e  p r e s e n t  d a t a ,  no s u c h  a g e - s h i f t  
can  be d e m o n s t r a t e d .
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S e c t i o n  5
The I n f l u e n c e  o f  A g e - S h i f t  upon  F a t a l i t y  P a t e s .
T h a t  t h e r e  h a s  t a k e n  p l a c e  a s u b s t a n t i a l  d e c l i n e  i n  
th e  g e n e r a l  f a t a l i t y  r a t e  i n  e a c h  o f  t h e  d i s e a s e s  was demon­
s t r a t e d  i n  C h a p t e r  1.  I t  was a l s o  shown t h a t  t h e  f a t a l i t y  
r a t e s ,  a t  l e a s t  d u r i n g  t h e  y e a r s  o f  c h i l d h o o d ,  a r e  i n v e r s e l y  
p r o p o r t i o n a l  t o  t h e  age o f  a t t a c k .  I t  has  b e e n  f u r t h e r  shown, 
in  t h i s  c h a p t e r ,  t h a t  t h e  age o f  a t t a c k  i n  e a c h  d i s e a s e  h a s  
been  c h a n g i n g ,  i n  S c a r l e t  F e v e r  t o  an  e a r l i e r  a g e ,  and i n  
th e  o t h e r  d i s e a s e s  t o  a l a t e r  a g e .  In  e a c h  d i s e a s e  t h e r e  
has  b e e n  some r e d u c t i o n  i n  c a s e s  i n  t h e  f i r s t  y e a r  o f  l i f e ,  
i n  w h ic h  y e a r  t h e  f a t a l i t y  r a t e  i s  n o t a b l y  h i g h .
I n  t h i s  s e c t i o n  i t  i s  p r o p o s e d  t o  i n v e s t i g a t e  how f a r  
t h e s e  a g e - s h i f t s  have  b e e n  e f f e c t i v e  i n  r e d u c i n g  t h e  g e n e r a l  
f a t a l i t y  r a t e  o f  e a c h  d i s e a s e .
D u r i n g  t h e  191 6 -2 0  qu in q u en n iu m  t h e r e  w ere  330 d e a t h s  f rom 
S c a r l e t  F e v e r  o u t  o f  1 3 ,6 9 7  c a s e s .  The f a t a l i t y  r a t e ,  t h e r e ­
fo re ,  was  330 x  1 0 0 / 1 3 , 6 9 7 ,  i . e .  2.4*-.  T h i s  f a t a l i t y  r a t e  
i s ,  h o w ev er ,  t h e  w e i g h t e d  a v e r a g e  o f  t h e  f a t a l i t y  r a t e 3  o f  
each  a g e - g r o u p .  I f  we e x p r e s s  t h e  g e n e r a l  f a t a l i t y  r a t e  f o r  
" a l l  a g e s "  a s  " F . R . " ,  t h e  f a t a l i t y  r a t e  w i t h i n  t h e  - 1  a g e -  
g roup  a s  TTf _ i " »  w i t h i n  t h e  -2  a g e - g r o u p  a s  tTf _ g T,» a™3- 30 
on, and e x p r e s s  t h e  t o t a l  number o f  c a s e s  a s  T,NH, composed 
of  * n _ ? + ................+ n 15_ c a s e s ,  we may e x p r e s s  t h e  g e n ­
e r a l  f a t a l i t y  r a t e  t h u s : -
I t  i s ,  o f  c o u r s e ,  u n n e c e s s a r y ,  i n  f o rm in g  t h e  w e i g h t e d  
a v e r a g e ,  t o  employ  t h e  a c t u a l  numbers  o f  c a s e s  i n  e a c h  a g e -  
g r o u p .  The same r e s u l t  w i l l  be a c h i e v e d  by em p lo y in g  t h e  
p e r c e n t a g e  a g e - d i s t r i b u t i o n  o f  t o t a l  c a s e s .  Thus ffF T -  100 .
I n  1 9 1 5 -2 0 ,  ^he a g e - a i . s t r i b u t i o n  o f  c a s e s  and o f  f a t a l i t y  
r a t e s  f o r  S c a r l e t  F e v e r  were  a s  shown i n  T a b le  51 .  Adding
e a ch  e n t r y  i n  t h e  l o w e s t  row,  we f i n d  t h a t  t h e  sum i s
2 4 1 .4 0 .  Now s i n c e  S (n  x f )  * 2 4 1 . 4 0 ,  and N * 100,
F. R. - 2 . 4?& •
Thus t h e  two m ethods  o f  c a l c u l a t i n g  t h e  f a t a l i t y  r a t e
f o r  S c a r l e t  F e v e r  i n  1916-20  g i v e  t h e  same r e s u l t .
I n  t h e  rfd i r e c t  m e th o d ” f o r  c a l c u l a t i n g  S t a n d a r d i s e d  
D ea th  R a t e s  i n  V i t a l  S t a t i s t i c s  i t  was f o r  many y e a r s  t h e  
cus tom t o  u s e ,  a s  a s t a n d a r d  p o p u l a t i o n ,  a ,fs t a n d a r d  m i l l i o n ” 
b a sed  on t h e  p o p u l a t i o n  o f  E n g la n d  and Wales  i n  1901.  The 
l o c a l  c r u d e  d e a t h  r a t e s  were  s t a n d a r d i s e d  by w e i g h t i n g  t h e  
l o c a l  d e a t h  r a t e s  "‘o r  s e p a r a t e  a g e -  and s e x - g r o u p s  by t h e  
number o f  p e r s o n s  w i t h i n  e a c h  c o r r e s p o n d i n g  g r o u p  in  t h e  
” s t a n d a r d  m i l l i o n ” .
By an e x a c t l y  s i m i l a r  p r o c e s s  we may s t a n d a r d i s e  t h e  
g e n e r - 1  f a t a M t y  r a t e  o f  a d i s e a s e  by w e i g h t i n g  t h e  f a t a l i t y  
r a t e  w i t h i n  eac h  a g e - s e x - g r o u p  by t h e  number o f  c a s e s  w i t h i n  
each  such  g r o u p  i n  a s t a n d a r d  'Tp o p u l a t i o n ” o f  e a s e s .  F o r  
our  ^ r e s e n t  p u r p o s e  we s h a l l  emrl.oy as  t h e  s t a n d a r d  " p o p u l a t i o n "
Table 51.
The N atality hate (A ll Ages) in Scarlet Fever, 1916-20, 
Calculated from the F ata lity  Rates in Age-Groups.
Age-Group -1 -5 -10 —15 15-
Jo Cases (n) 0 .9 2.9 20.2 40.0 18.4 17.6
F ata lity  Rate ( f ) 10.9 12.7 4.2 1.9 0.6 1.3
Product (n x f ) 9.81 56.85 84.84 76.00 11.04 22.88
s (n x f ) «■ 2411►40
N ■ 100
Therefore F ata lity Rate (A ll Ages) -  2.4
Table 52*
Calculation of the Standardised F ata lity  Rate*
The F ata lity  Rate in  Scarlet Fever, 1921-25, Standardised 
on the 1916-20 Age-Distribution of Cases*
Age-G roups -1 -2 -5 -10 -15 15-
1916-20 J> Cases (n) 0.9 2.9 20.2 40.0 18.4 17 06
1921-25 F ata lity  Rate ( f ) 9.0 10.4 5.5 1.2 0.7 1.4
Product (n x f ) 8.10 30.16 70.70 48.00 12.88 24.64
S (n x f ) -  
N
194.48
100
Therefore Standardised F ata lity  Rate * 1* 9
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of  c a s e s ,  one 1916-20  c a s e  i n c i d e n c e ,  o r  r a t h e r  t h e  p e r c e n t ­
age a g e - d i s t r i b u t i o n  o f  100 c a s e s  i n  t h e  1916-20  p e r i o d ,  no 
r e g a r d  b e i n g  p a i d  t o  d i f f e r e n c e s  i n  s e x .
I n  p r a c t i c e  a l l  r e  h a r e  t o  do i s  t o  r e p e a t  Tab le  51,  
s u b s t i t u t i n g  t h e  a g e - f  E i t a l i t y  r a t e s  o f  s u c c e s s i v e  q u i n q u e n n i a ,  
t i l t  m a i n t a i n i n g  t h e  1916-20  c a s e - d i s t r i b u t i o n ,  and t o  r e ­
c a l c u l a t e  e a c h  ( n  x f )  p r o d u c t .  I n  t h i s  way we o b t a i n , f o r  
e a ch  q u in q u e n n iu m ,  a s t a n d a r d i s e d  f a t a l i t y  r a t e ,  w h ic h  t e l l s  
u s  what  t h e  f a t a l i t y  r a t e  i n  t h a t  q u inquenn ium  would  have 
b een  i f  t h e  1.916-20 a g e - d i s t r i b u t i o n  o f  c a s e s  h a d  b e e n  m a in ­
t a i n e d .  I n  T a b le  52 ,  we c a r r y  ou t  t h i s  p r o c e s s  f o r  Sca r le t*  
F e v e r  i n  1 9 2 1 - 2 5 .
Hence we f i n d  t h a t  S( n  x  f ) / N  = 1 9 4 .4 8  /  100 .
T h e r e f o r e  t h e  s t a n d a r d i s e d  f a t a l i t y  r a t e  i s  1 . 9 # .  T h i s
we may compare w i t h  t h e  a c t u a l  f a t a l i t y  r a t e  i n  t h a t  q u i n q u e n n ­
ium, i . e .  2 . 0 #  ( f r o m  T a b le  3 6 ) .
R e p e a t i n g  t h e  p r o c e s s  f o r  e a c h  q u in quenn ium  and f o r  e a c h  
d i s e a s e ,  we a r r i v e  a t  a s e r i e s  o f  s t a n d a r d i s e d  f a t a l i t y  r a t e s ,  
a l l  b a s e d  on t h e  191 6 -2 0  a g e - d i s t r i b u t i o n ?  o f  c a s e s  f o r  e a c h  
d i s e a s e .
These  r e s u l t s  a r e  shown i n  T a b le  53 ,  i n  which  t h e  a c t u a l  
and t h e  s t a n d a r d i s e d  f a t a l i t y  r a t e s  a r e  g i v e n  s i d e  by s i d e .
I t  must be rem em bered ,  t h a t  t h e  s t a n d a r d i s e d  f a t a l i t y  r a t e  
i s  m e r e ly  a h y p o t h e t i c a l  e x p r e s s i o n  of  what  t r e  a c t u a l  f a t a l i t y  
r a t e  w ould  ha^re been  i n  any q u in q u en n iu m  i f  i n  t h a t  q u i n q u e n n ­
ium t h e  a ^ e - d i s t r i b u t i o n  of  c a s e s ,  had b e e n  a s  i n  1 9 1 6 - 2 0 .
Table 55.
A ctual N a ta l i ty  Rates (Q uinquennial) and N a ta li ty  Rates 
S tandard ised  on the  1916-20 A ge-D istribu tion  o f C ases.
S c a r le t  Fever D iph theria
Years A ctual S tandard ised A ctual S tandard ised
1916-20 2.4 2.4 10.0 10.0
1921-25 2.0 1.9 7.4 7.5
1926-50 1.2 1.2 5.3 5.8
1931-35 1.1 1.0 5.2 6.2
1936-40 0.6 0.6 4.5 5.3
1941.45 0.2 0.2 2.9 3.6
Measles Whooping Cough
A ctual S tandard ised Actual S tandard ised
1916-20 4.1 4.1 8.4 8.4
1921-25 5.5 5.2 6.1 5.1
1926-50 2.7 2.8 4.3 3.7
1931-35 2.4 2.6 3.8 5.7
1936-40 1.4 1.5 2.7 2.9
1941-45 0.5 0.6 2.0 2.2
The s t r i k i n g  f e a t u r e  a b o u t  t h e  t a b l e  i s  t h e  c l o s e  s i m i l a r i t y  
b e tw e e n  t h e  two s e r i e s  o f  f a t a l i t y  r a t e s .  I n  S c a r l e t  F e v e r  
t h e  two s e t s  o f  v a l u e s  a r e  p r a c t i c a l l y  i d e n t i c a l .  In  M e a s l e s ,  
t h e  a c t u a l  f a t a l i t y  r a t e s  a r e  o n ly  v e r y  s l i g h t l y  l o w e r  t h a n  
t h e  s t a n d a r d i s e d  r a t e s ,  and i n  Whooping Cough, t o o ^ t h e r e  i s  
l i t t l e  d i f f e r e n c e .  I n  D i p h t h e r i a  t h e  d i f f e r e n c e s  a r e  r a t h e r  
g r e a t e r  b u t  h e r e 7a g a i n  i t  i s  o b v io u s  t h a t  t h e  a l t e r e d  a g e -  
d i s t r i b u t  i o n s  have  n o t  p l a y e d  a m a jo r  p a r t  i n  b r i n g i n g  a b o u t  
t h e  f a l l  i n  f a t a l i t y  r a t e .
We seem j u s t i f i e d  i n  c o n c l u d i n g ,  t h e r e f o r e ,  t h a t  v a r i a t i o n s  
i n  t h e  age > o f  a t t a c k  i n  e a c h  of  t h e  d i s e a s e s  d u r i n g  t h e s e  
t h i r t y  y e a r s  have  had  a l m o s t  n e g l i g i b l e  e f f e c t  upon  t h e  t r e n d  
of  r e d u c t i o n  i n  f a t a l i t y  r a t e s .
When we s e e k  t o  e x p l a i n  t h e  marked r e d u c t i o n  i n  f a t a l i t y  
r a t e s  t h a t  h a s  t a k e n  p l a c e  d u r i n g  t h e s e  y e a r s ,  we must l o o k  
f o r  c a u s e s  o t h e r  t h a n  v a r i a t i o n  i n  t h e  age - o f  a t t a c k .
CHAPTER 3
The A sso c ia tio n  between S ocia l Environment and 
M orbidity, M ortality , and F a ta lity .
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S e c t i o n  1.
M o r b i d i t y ,  M o r t a l i t y  and F a t a l i t y  R a te s  C o r r e l a t e d  w i t h
O v e rc ro w d in g  and B i r t h  R a t e s .
I n  C h a p t e r  1, r e f e r e n c e  was made t o  t h e  i n f l u e n c e  o f  s o c i a l  
f a c t o r s  upon  t h e  i n c i d e n c e  o f  c a s e s  and d e a t h s .  In  t h i s  c h a p t e r  
we s h a l l  i n v e s t i g a t e  f u r t h e r  t h i s  a s p e c t  o f  i n f e c t i o u s  d i s e a s e .  
We s h a l l  n o t ,  f o r  t h e  p r e s e n t ,  c o n c e r n  o u r s e l v e s  f u r t h e r  
w i t h  a g e - d i s t r i b u t i o n s ,  b u t  s h a l l  c o n s i d e r  o n ly  t h e  t o t a l  
m o r b i d i t y ,  m o r t a l i t y  and f a t a l i t y  r a t e s  o f  e a c h  o f  t h e  f o u r  
d i s e a s e s  w i t h i n  t h e  d i f f e r e n t  s o c i a l  e n v i r o n m e n t s  t h a t  a r e  
found  i n  t h e  c i t y .  Our c r i t e r i o n  o f  s o c i a l  c o n d i t i o n s  w i l l  
be t h e  d e g r e e  o f  o v e r c r o w d in g  e x i s t i n g  i n  t h e  v a r i o u s  w a rd s  of  
t h e  c i t y  a t  t h e  1921 Census .
I n  t h e  f i r s t  p l a c e ,  vie s h a l l  i n v e s t i g a t e  t h e  e x t e n t  of  
g e n e r a l  c o r r e l a t i o n  e x i s t i n g  b e tw e e n  c a s e ,  d e a t h  and f a t a l i t y -  
rafces and o v e r c r o w d i n g  o v e r  t h e  m id d le  p o r t i o n  o f  t h e  t h i r t y  
y e a r s  ; :■ 1 9 1 6 -1 9 4 5 .  S in ce  t h e  e x p e r i e n c e  o f  s i n g l e  w a rd s
c a n n o t  be p resum ed  t o  be c o n s t a n t  o v e r  s h o r t  p e r i o d s ,  o f  o n ly  
one o r  two y e a r s ,  we s h a l l  c o n s i d e r  t h e  a g g r e g a t e  o f  c a s e s  
and d e a t h s  o v e r  a f i f t e e n  y e a r  p e r i o d ,  c e n t r e d ,  f o r  g r e a t e r  
a c c u r a c y  o f  p o p u l a t i o n  and o v e r c ro w d in g  d a t a ,  upon  t h e  Census  
y e a r , -  ‘ 1921.  The f i f t e e n  y e a r  p e r i o d  t h e r e f o r e  i s  f rom  
1924 to. 1928 i n c l u s i v e .
To c o r r e l a t e  t h e  w ard  d i s e a s e - e x p e r i e n c e  w i t h  ward o v e r ­
c ro w d in g  we s h a l l  c a l c u l a t e  c o e f f i c i e n t s  o f  c o r r e l a t i o n ,  e m ploy -
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i n g  t h e  p ro d u c t -m o m e n t  method ,  t h e  "basis of  c a l c u l a t i o n  
b e in g  t  he f  o r  mu l a : -
t: = _S ( xy)
n <rx  (Ty
where r  i s  t h e  c o e f f i c e n t  o f  c o r r e l a t i o n  b e tw ee n  x  and y ,  x y
n i s  t h e  number  o f  v a r i a b l e s  (nam ely  3 7 ,  t h e  number  o f  w a rd s
i n  1 9 3 1 ) ,  x  i s  t h e  m o r b i d i t y ,  m o r t a l i t y ,  o r  f a t a l i t y  r a t e
w i t h i n  e a c h  ward  m easu red  f rom t h e  mean o f  : - a i l  dr he w a r d s ,
y i s  t h e  d e g r e e  o f  o v e r c ro w d in g  i n  e a c h  w ard ,  m easu red  f rom
th e  mean o f  a l l  w a r d s ,  and <f and <f a r e  t h e  s t a n d a r d
d e v i a t i o n s  o f  x and y .
B e f o r e  we can  c a l c u l a t e - -  t h e s e  c o e f f i c e n t s  o f  c o r r e l a t i o n ,
a c o n s i d e r a b l e  amount o f  p r e l i m i n a r y  work must be d o n e .
The s t a n d a r d  o f  o v e r c ro w d in g  i n  e a c h  ward  w i l l  be t a k e n  
t h e
a s l / - p e r c e n t a g e  o f  t h e  p o p u l a t i o n  i n  t h e  ward  l i v i n g  more 
t h a n  2 p e r s o n s  p e r  room a t  t h e  1931 C en su s .
The t o t a l  p o p u l a t i o n  o f  ea c h  ward w i l l  he t a k e n  a s  t h a t  
of  t h e  1931 C e n s u s .  S c r u t i n y  o f  t h e  ward  p o p u l a t i o n  e s t i ­
mates  f o r  e a c h  o f  t h e  15 y e a r s  w i t h  w h ich  we a r e  c o n c e r n e d  
shows t h a t  v e r y  l i t t l e  e r r o r  w i l l  be i n t r o d u c e d  by t a k i n g  
th e  Census  w ard  p o p u l a t i o n  a s  a measure  of  t h e  a v e r a g e  ward  
p o p u l a t i o n  o v e r  t h e  15 y e a r s *  I n  some w a rd s  t h e  p o p u l a t i o n  
rem ained  p r a c t i c a l ]  y  c o n s t a n t  t h r o u g h o u t  t h e  p e r i o d ,  and i n  
t h o s e  o t h e r s  i n  w h ich  an  i n c r e a s e  o r  a d e c r e a s e  t o o k  p l a c e  
t h e  1931 f i g u r e s  u s u a l l y  occupy  a c e n t r a l  p o s i t i o n .
A m in o r  s n ag  a r o s e  t o e  t o  t h e  i n t r o d u c t i o n  o f  a 3 8 t h  Ward
t h e  d a t a  f o r  t h e  new w ard  w i t h  t h a t  of  Ward 25 ,  f rom w h ich  
th e  new ward  h ad  b e e n  s p l i t  o f f .  A c c o r d i n g l y  we have t r e a t e d  
Wards 25 and 32 a s  one w ard .
The e s t i m a t i o n  o f  t h e  c h i l d  p o p u l a t i o n  i n  e a c h  ward  f o r  
1931 p r e s e n t e d  c e r t a i n  d i f f i c u l t i e s .  N e v e r t h e l e s s ,  a, r e a s o n ­
a b l y  a c c u r a t e  a s s e s s m e n t  o f  t h e  number  o f  c h i l d r e n  i n  e a c h  
ward was n e c e s s a r y  i n  o r d e r  t o  c a l c u l a t e  i n c i d e n c e  r a t e s  
"based on t h a t  p a r t  o f  t h e  p o p u l a t i o n  t h a t  was c h i e f l y  a t  r i s k .  
The p u b l i s h e d  Census  d a t a  do n o t  i n c l u d e  a g e - d i s t r i b u t  i o n s  
f o r  t h e  p o p u l a t i o n  o f  i n d i v i d u a l  w a r d s .  T h i s  i n f o r m a t i o n  
was f o r m e r l y  c o n t a i n e d  i n  s p e c i a l  c e n s u s  r e p o r t s  by th e  
M e d ic a l  Officer  c f  H e a l t h ,  b u t  t h e  l a s t  o f  t h e s e  r e p o r t s  was 
p u b l i s h e d  i n  1911;  t h i s  n a t u r a l l y  i s  q u i t e  u s e l e s s  f o r  t h e  
p r e s e n t  p u r p o s e .  The i n f o r m a t i o n  i s  n o t  a v a i l a b l e  i n  t h e  
o f f i c i a l  r e c o r d s  o f  th e  P u b l i c  H e a l t h  D e p a r t m e n t ;  some 
u n o f f i c a l  e s t i m a t e s  t h a t  were  exam ined  p ro v ed  t o  be t o o  i n ­
a c c u r a t e  f o r  any u s e  t o  be made o f  t h e .
C l e a r l y  i f  t h e s e  ward  c h i l d  p o p u l a t i o n s  f o r  1931 were  t o  
be o b t a i n e d ,  some i n d i r e c t  fo rm  o f  e s t i m a t i o n  would  have t o  
be d e v i s e d .
A w e l l  e s t a b l i s h e d  method o f  e s t i m a t i n g  c h i l d  p o p u l a t i o n s  
b a s e d ^ t h e  num bers  o f  b i r t h s  and d e a t h s ,  i s ? v e r y  b r i e f l y ,  t o  
go b a c k  a s e l e c t e d  number  of  y e a r s ,  s u b t r a c t  f rom  t h e  a n n u a l  
b i r t h s  t h e  number  o f  d e a t h s  o c c u r r i n g  i h  t h e  - 1  y e a r  a g e - g r o u p ,
c a r r y  t h e  d i f f e r e n c e  f o r w a r d ,  and s u b t r a c t  t h e  d e a t h s  a t  l a t e r
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ageo i n  e a c h  s u c c e e d i n g  y e a r ,  a lw a y s  i n t r o d u c i n g  th e  f r e s h  
a n n u a l  b i r t h s *  ' T h i s  p r o c e d u r e ,  t e d i o u s  even  f o r  t h e
e s t i m a t i o n  o f  one p o p u l a t i o n ,  would  be a t a s k  o f  g r e a t  
m a g n i tu d e  when 37 p o p u l a t i o n s  a r e  r e q u i r e d .  I t  i s ,  m ore ­
o v e r ,  i m p r a c t i c a l  i n  t h e  p r e s e n t  i n s t a n c e  due t o  t h e  a b s e n c e  
o f  a v a i l a b l e  d a t a  c o n c e r n i n g  d e a t h s  i n  i n d i v i d u a l  w a rd s  a t  
a g e s  a f t e r  t h e  f i r s t  y e a r  of  l i f e .
R e t a i n i n g  t h e  g e n e r a l  p r i n c i p l e  o f  t h e  m ethod ,  I  have 
s i m p l i f i e d  i t  v e r y  c o n s i d e r a b l y ,  s u c h  l o s s  i n  a c c u r a c y  t h a t  
h a s  o c c u r r e d  b e i n g  more t h a n  c o m p en sa ted  f o r  by t h e  r e s u l t i n g  
s t r a i g h t - f o r w a r d n e s s  o f  c a l c u l a t i o n .
My p r o c e d u r e  h a s  b e e n  t o  sum t h e  a n n u a l  b i r t h s  f o r  e a c h  
i n d i v i d u a l  w ard  f o r  t h e  5 y e a r s  1 9 2 7 -3 1 .  From t h i s  sum I 
have s u b t r a c t e d  one and a h a l f  t i m e s  t h e  sum o f  t h e  i n f a n t  
d e a t h s ,  ( i . e .  d e a t h s  u n d e r  t h e  age o f  1 y e a r ) .  The n e t  
r e s u l t  i s  t h e  e s t i m a t e d  t o t a l  c h i l d  p o p u l a t i o n  u n d e r  t h e  
age o f  5 y e a r s  f o r  e a c h  ward  f o r  t h e  y e a r  1931.  The s u b ­
t r a c t i o n  o f  one and a h a l f  t i m e s  t h e  sum o f  t h e  i n f a n t  d e a t h s
r e q u i r e s  a word o f  e x p l a n a t i o n .  O b v io u s ly  a t  l e a s t  t h e  
a c t u a l  number  o f  i n f a n t  d e a t h s  must  be s u b t r a c t e d .  TTow 
c h i l d  d e a t h s  a t  a g e s  2, 3 ,  and 4 a r e  v e r y  much f e w e r  i n  number
and t h e  t o t a l  o f  d e a t h s  a t  t h e s e  a g e s  i s  r a t h e r  l e s s  t h a n
50# o f  t h e  d e a t h s  i n  t h e  f i r s t  y e a r  o f  l i f e .  F o r  e a s e  o f  
c a l c u l a t i o n  I  have assum ed i t  t o  be a c t u a l l y  50#.
The m ethod makes a l l o w a n c e  f o r  a s m a l l e r  m o r t a l i t y  i n
good w a r d s  t h a n  i n  bad a t  e a c h  age o f  c h i l d h o o d  by a s su m in g
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t h a t  i n  each  y e a r  o f  l i f e  a f t e r  t h e  f i r s t ,  t h e  c h i l d  d e a t h s  
i n  t h e  d i f f e r e n t  w ard s  a r e  p r o p o r t i o n a l  t o  t h e  i n f a n t  m o r t ­
a l i t y  o f  t h e  d i f f e r e n t  w a r d s .
A l t h o u g h  by t h e  method em ployed ,  a w i d e r  a g e — ra n g e  of  
c h i l d  p o p u l a t i o n  c o u l d  have b e e n  e s t i m a t e ^ / h a l t ‘b'eeni r e s t r i e t e d  
t o  t h a t  o f  t h e  " u n d e r  5 y e a r s "  p o p u l a t i o n .  F o r  l a t e r  
a g e s  t h e  i n f l u e n c e  o f  m i g r a t i o n  and of  o t h e r  f a c t o r s  m ight  
be e x p e c t e d  s e r i o u s l y  t o  i n t e r f e r e  w i t h  t h e  v a l i d i t y  o f  t h e  
e s t i m a t i o n s .
As an example  o f  how t h e  c a l c u l a t i o n s  o f  t h e  " u n d e r  5 y e a r s "  
p o p u l a t i o n  were  c a r r i e d  o u t ,  T a b le  54 i l l u s t r a t e s  t h e  c a l ­
c u l a t i o n  f o r  Ward 1 i n  1931.  From t h i s  we e s t i m a t e  t h e  
" u n d e r  5" c h i l d  p o p u l a t i o n  o f  t h e  ward t o  be 3 , 6 2 3 .
The same p r o c e s s  i s  r e p e a t e d  f o r  e a c h  o f  t h e  o t h e r  w a r d s .
I n  S e c t i o n  2 o f  t h i s  c h a p t e r  t h e  same method w i l l  be em ployed  
t o  e s t i m a t e  c h i l d  p o p u l a t i o n  i n  t h e  w a rd s  f o r  t h e  y e a r s  
1925 hnd 1941 .
W hile  a v e r y  h i g h  d e g r e e  o f  a c c u r a c y  c a n n o t  be c l a im e d  
f o r  t h e  r e s u l t s  o f  what  i s  a d m i t t e d l y  an  o v e r - s i m p l i f i e d  
p r o c e d u r e  t h e  g r o s s  e r r o r  i s  n o t  g r e a t .  The 1931 Census  
e s t i m a t e  o f  t h e  t o t a l  " u n d e r  5" p o p u l a t i o n  f o r  t h e  w hole  
c i t y  was 9 8 , 9 7 7 .  Summing t h e  c a l c u l a t e d  e s t i m a t e s  o f  t h e  
37 i n d i v i d u a l  w a rd s  t h e  t o t a l  i s  9 7 , 7 6 8 .  The g r o s s  e r r o r  
i s  t h e r e f o r e  o n l y  i n  t h e  r e g i o n  o f  1$. I t  i s  p r o b a b l e  t h e r e ­
f o r e  t h a t  t h e  method g i v e s  a r e a s o n a b l y  a c c u r a t e  b a s i s  f o r
Table 54*
C alculation  o f the "Under 5 years” Child Population in  
Ward 1 fo r  the year 1931*
Years Number o f B irths Number o f  Infant Deaths
1927 759 96
1928 869 86
1929 829 89
1930 859 75
1931 967 87
Total 4283 433
Total B irth s 4283
Less Total Infant Deaths _4S1
3850
Less 5 o f  Total Infant Deaths 217
3653
Therefore "Under 5 years” Child Population » 3633•
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comparison of t h e  c h i l d  c o p u l a t i o n s  f o r  t h e  i n d i v i d u a l  
w a r d s .  i n  t h e  co m p le te  a b s e n c e  o f  more r e l i a b l e  d a t a  i t  
w i l l  have  t o  s e r v e .  M o reo v e r ,  a s  t h e  r a t i o  o f  " c h i l d r e n  
u n d e r  5" t o  " c h i l d r e n  u n d e r  10" o r  " c h i l d r e n  u n d e r  15" d o e s  
n o t  p r e s u m a b l y  d i f f e r  g r e a t l y  m  t n e  d i f f e r e n t  w a r d s ,  t n e  
" u n d e r  5 ” p o p u l a t i o n  e s t i m a t e s  g i v e ■ a c o m p a r a t i v e  i n d e x  
of  w ard  c n u d  p o p u l a t i o n s  w i t  r u n  any of  t n e  c n i l d n o o d  a g e -  
g r o u p s .
The t o t a l  and " u n d e r  5 " p o p u l a t i o n s  f o r  e a c h  ward w i l l  
De f o u n d  i n  T a b le  55 .
An a n n u a l  r e c o r d  i s  m a i n t a i n e d  i n  t h e  P u b l i c  H e a l t h
D e p a r tm e n t  o f  t h e  number o f  c a s e s  and o f  d e a t h s  from e a c h
of  t h e  i n f e c t i o u s  d i s e a s e s ,  i n  e a c h  o f  t h e  w ard s  o f  t h e  c i t y .  
T h i s  d a t a  was a b s t r a c t e d  f o r  t h e  f o u r  d i s e a s e s  we a r e  i n v e s t i ­
g a t i n g ,  f o r  e a c h  o f  t h e  f i f t e e n  y e a r s ,  -1924-38, and t h e  15-  
y e a r  a g g r e g a t e s  w.ere o b t a i n e d  ( s e e  T a b le  5 6 ) .
The w ard  a g g r e g a t e s  w ere  t h e r e u p o n  r e d u c e d  t o  f o u r  a v e r ­
age a n n u a l  r a t e s ,  v i z .
a )  Case r a t e s ,  i .  p e r  t h o u s a n d  o f  t o t a l  ward  p o p u l a t i o n
( a l l  a g e s ) ,  
i i .  p e r  t h o u s a n d  o f  ward c h i l d  p o p u l a t i o n
u n d e r  t h e  age o f  5 y e a r s .
b) D e a t h  r a t e s  i . '  p e r  1 0 0 ,0 0 0  o f  t h e  t o t a l  ward  p o p u l a t i o n
( a l l  a g e s ) ,
i i .  p e r  1 0 ,0 0 0  o f  ward c h i l d  p o p u l a t i o n  
u n d e r  t h e  age o f  5 y e a r s .
A verage  f a t a l i t y  r a t e s  f o r  e a c h  d i s e a s e  i n  e a c h  w ard  were  
o b t a i n e d  by e x p r e s s i n g  t h e  1 5 - y e a r  a g g r e g a t e  o f  d e a t h s  a s  a 
p e r c e n t a g e  o f  t h e  1 5 - y e a r  a g g r e g a t e  o f  c a s e s .
Table 55.
Miscellaneous Ward Data, 1931.
Ward Total -5 Child % Child Birth % 2+ Room
No. Population Population Population Rate Overcrowding Density
1 39869 3633 9.1 23 47 1.8
2 39418 4038 10.2 24 56 2.1
5 35824 4499 12.6 28 69 2.5
4 34389 3725 10.8 27 58 2.0
5 21430 2807 13.1 30 67 2.4
6 22439 2291 10.2 24 52 2.0
7 25560 1618 6.3 17 24 1.3
8 41788 4135 9.9 26 46 1.8
9 22512 2002 8.9 22 48 1.9
10 25547 2028 7.9 22 45 1.8
11 27376 2567 8.6 23 44 1.8
12 16525 1593 9.6 26 50 1.9
15 13705 978 7.1 19 37 1.4
14 26909 2678 10.0 25 52 1.9
15 20232 1739 8.6 21 37 1.4
16 20727 952 4.6 9 11 0.9
17 35723 4263 11.9 229 59 2.1
18 33072 3504 10.6 25 49 1.8
19 41243 3414 8.3 23 45 1.9
20 21029 1777 8.5 20 35 1.4
21 25524 2397 9.4 23 46 1.8
22 25348 818 3.5 7 2 0.7
23 28541 2297 8.0 19 39 1.4
24 23750 2174 9.2 20 37 1.4
25 56430 4071 7.2 18 23 1.2
26 38851 4483 11.5 28 64 2.3
27 46831 5039 10.8 26 53 1.9
28 30336 3422 11.3 27 53 1.9
29 35763 3756 10.5 25 51 1.8
30 35969 3909 10.9 26 59 2.0
31 32188 2775 8.6 20 44 1.8
32 28842 1472 5.1 10 7 0.8
w 19007 951 4.9 10 8 1.0
34 21171 1511 7.1 16 34 1.3
55 32514 2570 7.9 17 32 1.6
36 17980 862 4.8 9 7 1.0
37 26121 1242 4.8 12 9 0.9
Total 1088461 97768
Table 56
Aggregates of Cases and Deaths in Wards for the Fifteen-Year 
Period, 1924-58*
Ward Scarlet Fever Diphtheria Measles Whooping Congh
Cases Deaths Cases Deaths Cases Deaths Cases Deaths
1 3021 50 1285 67 5825 131 3778 173
2 2877 36 1304 64 6064 144 4204 183
3 2518 48 1183 83 6424 223 4653 268
4 1823 17 1161 68 5624 216 3564 230
5 1567 26 817 59 4515 135 5187 196
6 1444 18 956 46 3308 93 2255 150
7 1657 22 757 30 2800 26 1951 52
8 2750 36 1345 55 5791 142 4421 207
9 I650 22 694 41 2823 37 2006 75
10 1322 19 681 41 3717 45 2297 65
11 1748 12 929 46 2615 104 2009 100
12 989 12 525 35 2352 70 1567 97
13 649 10 361 15 1505 42 1138 65
14 1782 24 943 58 5372 147 3907 144
15 1357 8 594 42 2328 88 1815 94
16 894 12 569 18 1275 19 853 16
17 2242 34 1083 67 6339 220 4533 226
18 2079 30 950 50 4858 127 3655 172
19 3381 37 1476 65 6792 110 4225 115
20 1477 14 541 34 2407 58 1626 65
21 2027 21 875 30 4052 51 2461 73
22 1034 9 356 13 1081 4 531 5
23 1575 21 901 43 3740 99 2781 112
24 1872 21 890 50 3070 57 2082 66
25 4036 46 1708 76 7171 61 4307 71
26 2875 32 1062 79 6835 248 4723 233
27 2905 35 1381 97 7686 353 5854 287
28 1741 24 1058 67 4413 189 3177 193
29 2536 30 1362 64 5253 158 3900 185
30 2435 29 1338 81 6108 222 4608 206
31 2403 22 1162 65 4558 66 2962 94
32 1935 18 589 21 2781 20 1711 27
33 IO69 6 300 11 1686 5 1003 15
34 1569 10 670 28 2718 33 1740 40
35 2602 20 766 47 3787 38 2408 56
36 1096 6 278 13 1870 5 1074 5
37 1729 15 456 22 2583 9 1706 16
X
Table 57.
Annual Average Ward Case, Death, and F a ta l i ty  R ates , 1924-38. 
(Case R ates p e r  1,000 T o ta l P opu la tion  and p e r 1,000 Child 
P o p u la tio n . Death Rates p e r 100,000 T o tal P opu la tion  and 
p e r 10,000 C hild  P o p u la tio n . F a ta l i ty  Rates* A ll A ges).
S c a r le t  F ever.
Ward Case R ates De,
(T o ta l (C hild (T o tal
Pop.) Pop.) Pop.)
1 5.1 56 5.0
2 4.9 48 6.1
5 4.7 57 8.9
4 5.5 52 5.5
5 4.9 57 8.3.
6 4.5 42 5.5
7 4.5 68 5.7
8 4.4 44 5.7
9 4.9 55 6.5
10 4.0 51 5.0
11 4.5 50 2.9
12 4.0 42 4.8
15 5.2 45 4.9
14 4.4 44 5.9
15 4.5 52 2.6
16 2.9 65 5.9
17 4.2 55 6.5
18 4.2 40 6.0
19 5.5 66 6.0
20 4.7 55 4*4
21 5.5 56 5.5
22 5.0 86 2.6
25 5.7 46 4.9
24 5.5 58 5.9
25 4.8 67 5.4
26 4.9 45 5.5
27 4.1 58 5.0
28 5.8 54 5.5
29 4.7 45 5.6
50 4.5 41 5.4
51 5.0 58 4.6
52 4.5 88 4.2
55 5.7 76 2.1
54 4.9 69 5.1
55 5.5 67 4.1
56 4.1 85 2.2
57 4.4 92 5.8
Rates F a ta l i ty  Rates
(C hild 
Pop.)
5 .4  1 .0
6.0 1.3
7.1  1 .9
5.1 0 .9
6 .0  1 .7
5.2 1.2
9 .0  1.3
6.0 1.3
7.5  1.5
6.3 1.2
5.4 0 .7
5.0 1 .2
6 .9  1.5
5.9 1.5
5.0 0.6
8.5 1.5
5.5 1.5
5.7 1 .4
7.2 1.1
5.2 1.0
5.9  1 .0
7 .4  0 .9
6.1 1.5
6 .4  1 .1
7 .5  1 .1
4 .8  1 .1
4.6  1.2
4 .7  1 .4
5.5  1*2
5.0  1 .2
5.5 0 .9
8.2 0.9
4.5 0.6
4.4  0 .6
5.2 0 .8
4.6  0 .5
7 .9  0 .9
1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
Table 57 ( cont inued)0
Case
Diphtheria
Rates Death Rates F atality  I
Potal (Child (Total (Child
Pop.) Pop.) Pop.) Pop.)
2.1 23 11 12 5.2
2.2 22 11 11 4.9
2.2 17 15 12 7.0
2.3 21 15 12 5.9
2.5 19 18 14 7.2
2.8 27 14 14 4.8
2.0 32 8 13 4.0
2.1 21 9 9 5.9
2.1 24 12 13 5.9
1.8 23 11 14 6.0
2.3 27 11 13 5.0
2.1 22 14 15 6.7
1.8 25 7 9 4.2
2.3 23 14 14 6.2
2.0 23 14 16 7.1
1.2 26 6 13 4.9
2.0 17 13 11 6.2
1.9 18 10 9 5.3
2.4 29 11 13 4*4
1.7 20 11 13 6.3
2.3 24 8 9 5.4
1.0 29 4 11 3.7
2.1 26 10 13 4.8
2.5 27 14 15 5.6
2.0 28 9 15 4.4
1.8 16 14 12 7.4
2.0 19 14 13 7.0
2.3 20 15 13 6.5
2.5 24 12 11 4.7
2.5 25 15 14 6.1
2.4 28 14 16 5.6
1.4 27 5 10 3.6
1.1 22 4 8 3.7
2.1 50 9 13 4.2
1.6 20 10 13 6.1
1.0 21 5 10 4.7
1.2 25 6 12 4.8
Table 57 ( continued)0
Ward Case
Measles
Rates
(T otal (Child
Pop.) Pop.)
1 9 .7 107
2 10.5 101
3 12.0 95
4 10.9 101
5 14.0 107
6 9 .8 96
7 7.3 116
8 9*2 95
9 8 .4 94
10 9 .7 123
11 6*4 74
12 9 .5 99
13 7 .5 103
14 13.3 133
15 7 .7 90
16 4 .1 89
17 11.8 99
18 9 .8 92
19 11.0 113
20 7.6 89
21 10.6 115
22 3.1 89
25 8.7 109
24 8.6 93
25 8.5 118
26 11.7 102
27 10.9 101
28 9 .7 86
29 9 .8 93
50 11.5 104
51 9 .4 109
52 6 .4 125
53 5.9 120
34 8.6 121
35 7 .8 99
36 6 .9 144
37 6.6 137
Death Rates F a ta lity  Rates
(Total (Child
Pop.) Pop.)
22 24 2.2
24 24 2.4
42 33 3.5
42 59 3.8
42 32 3.0
28 27 2 .8
7 11 0 .9
23 25 2.5
11 12 1.3
12 15 1.2
25 29 4.0
28 29 3.0
20 28 2.8
36 56 2.7
29 34 5.8
6 15 1.5
41 54 3.5
26 25 2 .6
18 22 1.6
12 14 1.6
13 14 1.5
1 5 0 .4
23 29 2.7
16 17 1.9
7 10 0 .9
43 37 3.6
50 46 4.6
42 37 4.3
30 29 3.0
41 58 5.6
14 16 1 .4
5 10 0 .7
2 4 0 .3
10 14 1 .2
8 10 1 .0
2 4 0 .5
2 4 0 .3
Table 57 (continued).
Whooping Cough
ward Case Rate s  Death Rates F a ta lity  Rates
(Total (Child (Total (Child
Pop.) Pop.) Pop.) Pop.)
1 6 .3 69 29 32 4.6
2 7.1 70 31 50 4.3
3 8 .7 69 50 40 5.8
4 6 .9 64 45 42 6.5
5 9 .9 76 61 47 6.2
6 6 .7 66 45 44 6.7
7 5.1 81 14 22 2.7
8 7 .1 72 33 33 4.7
9 5 .9 66 22 25 5.7
10 6 .0 76 17 22 2.8
11 4 .9 57 24 28 5.0
12 6.3 66 59 41 6.2
13 5.5 77 52 45 5.7
14 9 .7 97 56 36 5.7
15 6 .0 70 31 36 5.2
16 2.7 59 5 11 1.9
17 8.5 71 42 35 5.0
18 7 .4 70 35 33 4 .7
19 6 .8 82 19 25 2.7
20 5.2 61 20 24 5.9
21 6 .4 68 19 20 3.0
22 1.5 45 1 3 0 .9
23 6.5 81 26 33 4 .0
24 5.8 63 19 21 3.2
25 5.1 71 8 11 1.6
26 8.1 70 40 35 4 .9
27 8.3 77 41 38 4 .9
28 7 .0 62 42 57 6.1
29 7 .3 70 35 35 4 .7
50 8.5 78 38 55 4.5
51 6.1 71 20 25 5.2
32 4 .0 78 6 12 1.6
33 3.5 71 5 10 1.5
54 5.5 77 13 18 2.3
35 4 .9 62 12 15 2.3
36 4 .0 85 2 4 0.5
57 4 .4 92 4 8 0 .9
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F o r  e a c h  o f  t h e  f o u r  d i s e a s e s  we now h a v e ,  f o r  eac h  of  
t h e  3 7 : w a r d s , two c a s e  r a t e s ,  two d e a t h  r a t e s ,  and one 
f a t a l i t y  r a t e .  These  r a t e s  a r e  g i v e n  i n  T a b le  57 .
Each  o f  t h e s e  s e r i e s  of  r a t e s  h a s  now t o  be c o r r e l a t e d  
w i t h  t h e  o v e r c r o w d i n g  in d e x  f o r  t h e  w a rd s  (See  T a b le  5 5 ) ;
20 c o e f f i c i e n t s  o f  c o r r e l a t i o n  have t h e r e f o r e  now t o  be 
c a l c u l a t e d .
I n  a c t u a l  p r a c t i c e  t h e  g e n e r a l  f o r m u l a  g i v e n  above f o r  
t h e  c a l c u l a t i o n  o f  r ,  t h e  c o e f f i c i e n t  o f  c o r r e l a t i o n * i s  n o t  
u s e d  s i n c e  i t  w ou ld  be i n e x p e d i e n t  t o  have t o  c a l c u l a t e  t h e  
d e v i a t i o n  f rom  t h e  t r u e  mean o f  e ac h  of  t h e  37 v a r i a b l e s .
The a r i t h m e t i c  i s  f a c i l i t a t e d  by th e  a d o p t i o n  o f  a " w o rk in g  
mean" w h ic h  c a n  most  c o n v e n i e n t l y  be g i v e n  t h e  v a l u e  o f  z e r o ,  
x and  y ,  t h e  d e v i a t i o n s  f rom  t h e  means,  now become t h e  a c t u a l  
v a l u e s  o f  e a c h  v a r i a b l e .  Hence t h e  f o r m u l a  f o r  r  now becomes
where  x  and y  a r e  t h e  a c t u a l  v a l u e s ,  x  i n d i c a t i n g  t h e  ward  
r a t e s  and y  t h e  w ard  o v e r c ro w d in g  i n d e x ;  x  and y  a r e  t h e  
means o f  t h e  37 x ' s  and y f s r e s p e c t i v e l y .
The w o r k i n g  p r o c e d u r e  w i l l  now be d e s c r i b e d .  Each o f  
th e  SO co lum ns  o f  ward  r a t e s  (x )  and t h e  one column o f  ward  
o v e r c r o w d i n g  i n d i c e s  (y )  was summed. The sum i n  e a c h  c a s e  
was d i v i d e d  by 37 t o  g i v e  t h e  means o f  x and y ,  i . e .  x and y .
S (x y )  -  x  y
n
r xy
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Each i t e r  in  e a c h  o f  t h e  SI  columns was now s o a r e d
*
( em p lo y in g  .Bar low’ s T a b l e s ) :  The s o u a r e s  were  summed and
d i v i d e d  by 37 t o  g i v e  Sx2 and Sy2 .
n n
From t h e  "mean o f  t h e  s q u a r e s "  we s u b t r a c t  t h e  " s a u a r e  
of t h e  mean" t o  g e t  t h e  v a r i a n c e ,  <s\ and d2 . The s q u a r e  
r o o t  o f  t h e  v a r i a n c e ,  i . e .  cT, i s  t h e  S t a n d a r d  D e v i a t i o n .
i . e .  <fx  s J s £  _ (r)2
tfy = _ (y)s
Each  v a r i a b l e  i n  t h e  x -co lu m n  was now m u l t i p l i e d  by t h e  
c o r r e s p o n d i n g  v a r i a b l e  i n  t h e  y -o o lu m n ,  and t h e  sum o f  t h e s e  
37 p r o d u c t s  was d i v i d e d  by 37 t o  g e t  t h e  "mean p r o d u c t " .
The "mean p r o d u c t "  minus t h e  " p r o d u c t  o f  t h e  means" i s  t h e  
same a s  t h e  mean o f  t h e , p r o d u c t s  o f  t h e  d e v i a t i o n s  o f  x and 
y from t h e i r  t r u e  means .
We now have a l l  t h e - v a l u e s  n eed ed  ^ o r  s u b s t i t i o n  i n  t h e  
work ing  f o r m u l a  above  t o  a r r i v e  a t  t h e  20 c o e f f i c i e n t s  o f  
c o r r e l a t i o n  b e t w e e n  t h e  ward  r a t e s  and o v e r c r o w d i n g .  While 
i t  would o f  c o u r s e  have b ee n  p e r f e c t l y  p r a c t i c a b l e  t o  have 
worked o u t  e a c h  c o e f f i c i e n t  i n d e p e n d e n t l y  f rom b e g i n n i n g  t o  
end, i n  a c t u a l  p r a c t i c e  t h e  p r o c e s s  was c a r r i e d  t h r o u g h  c o n ­
c u r r e n t l y  f o r  t h e  20 c o r r e l a t i o n s .  The f u l l  s e t  o f  means 
of x ,  x 2 , x y ,  y ,  and y 2 f o r  t h e  20 c o r r e l a t i o n s  a r e  s e t  ou t  
in T a b le  5 8 .  By e m p lo y in g  a t a b u l a r  method f o r  t h e  s u b s t i t ­
u t i o n  o f  t h e  n e c e s s a r y  v a l u e s  from t h i s  t a b l e  in  t h e  f o r m u l a  
f o r  r  and a g a i n  c a r r y i n g  o u t  t h e  s u b s t i t u t i o n  c o n c u r r e n t l y
Table 58.
C o effic ien ts  o f C orrelation, 1924-38.
Means o f V ariables, Squares o f V ariables, and Products.
S carlet Fever Sx/n Sx^/n Sxy/n
Cases (T otal Pop.) 4.4027 19.7786 182.1135
(Child Pop.) 54.3514 3211.6760 1945.2164
Deaths (T otal Pop.) 4.9324 26.4675 217.5568
(Child Pop.) 5.8135 35.8121 226.0836
F a ta lity  Rates 1.1189 1.5443 48.4270
Diphtheria
Cases (T otal Pop.) 1.9892 4.1562 86.9108
(Child Pop.) 25.4595 565.4055 915.0812
Deaths (T otal Pop.) 10.8378 129.5405 493.0811
(Child Pop.) 12.3243 155.7296 508.1617
F a ta lity  Rates 5*3297 29.6616 228.4000
Measles
Cases (T otal Pop.) 9*0351 86.9892 4OI.9865
(Child Pop.) 105.3243 11539.0553 4170.6221
Deaths (T otal Pop.) 21.7027 672.4595 IO96.5405
(Child Pop.) 22.3245 631.2426 1072.2151
F a ta lity  Rates 2.2216 6.4476 107.0054
Whooping Cough
Cases (T otal Pop.) 6.2054 41.7400 280.3270
(Child Pop.) 71.2435 5168.3789 2891.7030
Deaths (T otal Pop.) 25.9730 898.7838 1293.8919
(Child Pop.) 27.1621 879.7559 1282.5933
F a ta lity  Rates 3*8405 17*6354 180.8838
Sy/n Sy2/n
Overcrowding 2+) 40.5135 1959*7027
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f o r  t n e  t w e n ty  o o r r e l a t  i o n s ,  e r r o r s  i n  s u b s t i t u t i o n  and i n  
a r i t h m e t i c  were  r e n d e r e d  l e s s  l i k e l y  and th e  whole  p r o c e s  
r e n d e r e d  l e s s  t a x i n g  t h a n  i f  t h e  29 o o r r e l a t i o n s  had b e ^ c a l -  
c u l a t e d  i n d i v i d u a l l y  f rom b e g i n n i n g  t o  end .  '
I t  i s  u n n e c e s s a r y  t o  show t h e  f u l l  w o rk in g  f o r  a l l  t w e n t y  
c o r r e l a t i o n s ,  b u t ,  a s  a n  ex am ple ,  T a b le  59 shows t h e  c a l c u l ­
a t i o n  o f  t h e  c o e f f i c i e n t  of  c o r r e l a t i o n  b e tw e e n  ward  o v e r ­
c ro w d in g  and w ard  c a s e s  o f  S c a r l e t  F e v e r  p e r  t h o u s a n d  t o t a l  
ward p o p u l a t i o n .  The o t h e r  19 c a l c u l a t i o n s  were made i n  
t h e  same way.
The v a l u e s  o f  t h e  f u l l  s e r i e s  o f  c o e f f i c i e n t s  a r e  s e t  
out  i n  T a b le  6o.
The s i g n i f i c a n c e  o f . r  may be most c o n v e n i e n t l y  t e s t e d  
by F i s h e r ' s '  TTt rT m ethod ,  by w h ich  we f i n d  t h a t  f o r  37 v a r i a b l e s  
a s i g n i f i c a n t  v a l u e  o f  r  i s  0.325-0, (Chambers ,  1946,  page 5 1 ) .  
When t h e  c a l c u l a t e d  v a l u e  o f  r  i s  a s  b i g  o r  b i g g e r  t h a n  t h i s ,  
t h e n  f o r  P 3 0 . 0 5 ,  i t  i n d i c a t e s  a r e a l  c o r r e l a t i o n  b e tw e e n  
th e  two s e r i e s  o f  v a r i a b l e s .
C o n s i d e r i n g  t h e  r e s u l t s  p r e s e n t e d  i n  T a b le  60,  b e tw e e n  
th e  S c a r l e t  F e v e r  c a s e  r a t e s  p e r  t h o u s a n d  t o t a l  p o p u l a t i o n  
and w ard  o v e r c r o w d i n g  t h e  c o r r e l a t i o n  i s  3 u s t  s i g n i f i c a n t .
In  t h e  o t h e r  d i s e a s e s  t h e  c o r r e s p o n d i n g  c o r r e l a t i o n  i s  h i g h .
The c o r r e l a t i o n  b e tw e e n  d e a t h  r a t e s  b a s e d  on t o t a l  p o p u l a t i o n  
and o v e r c r o w d i n g  i s  h i g h  i n  e a c h  d i s e a s e ,  t h o u g n  lo w er
Table 59.
C alculation o f  C o effic ien t o f C orrelation , Wofked Example, 
Scarlet Fever Cases per 1,000 Total Population » x .
Percentage o f Population liv in g  more than 2 persons per room y<
Sx2/n  
x  2
4.4027
19.7786
19.5858
0.5948
0.6283
7
Sxy/n 
x y  
Numerator
<r
7
40.5135
182.1135
178.5688
5.7447
17.8426
r   » Numerator
x y
.ItlML
0.6283 x 17.8426 
+0.5541
Table 60.
C o effic ien ts  o f  C orrelation . Ward Rates and Overcrowding*
(T otal Population) (Child Population) F a ta lity  Rate
Cases Deaths Cases Deaths
Scarlet Fever +0.3341 +0,6794 -0.8966 -0.3728 +0.5709
Diphtheria +0.7953 +0.8707 -O .5IO5 (+0.2534) +0.6239
Measles +0.8704 +0.8580 -0.5447 +0.8158 +0.7749
Whooping
Cough +O.9OI6 +0.9045 (+0.0313)
+O.8568 +0.8344
C riterion  o f  S ign ificances For P * 0.05 a- s ig n if ic a n t value 
o f r  i s  0 . 3250.
"Not s ig n ifica n t"  values o f r  are enclosed in  brackets.
th e  c o r r e l a t i o n  b e tw e e n  t h e  S c a r l e t  F e v e r  f a t a l i t y  r a t e  and  
o v e r c r o w d in g ,  t h o u g h  f a i r l y  h i g h ,  i s  lo w er  t h a n  i n  t h e  o t h e r  
t h r e e  d i s e a s e s .
When we t u r n  t o  t h e  c o r r e l a t i o n s  b e tw e en  o v e rc ro w d in g  
and t h e  c a s e  and  d e a t h  r a t e s  b a s e d  on c h i l d  p o p u l a t i o n ,  t h e  
p i c t u r e  i s  c o n s i d e r a b l y  c h an g e d ,  The S c a r l e t  F e v e r  c a s e  
r a t e s  now show a h i g h  d e g r e e  o f  n e g a t i v e  c o r r e l a t i o n  w i t h  
o v e r c r o w d i n g .  I n  D i p h t h e r i a  t h e  c o r r e s p o n d i n g  c o r r e l a t i o n  
i s  n e g a t i v e  and m o d e r a t e l y  h i g h ;  i n  M e a s l e s ,  i t  i s  n e g a t i v e  
and b a r e l y  s i g n i f i c a n t ;  and i n  Whooping Cough., i t  i s  weak i y  
p o s i t i v e  and q u i t e  i n s i g n i f i c a n t .  On t h e  o t h e r  han d r; w i t h  
d e a t h  r a t e s ,  t h e  S e a i le t  F e v e r  c o e f f i c i e n t ,  w h i l e  n e g a t i v e ,  
i s  b a r e l y  s i g n i f i c a n t * ,  t h e  D i p h t h e r i a  c o e f f i c i e n t  i s  p o s i t i v e  
and n o t  s i g n i f i c a n t ;  t h e  M ea s le s  and Whooping Cotigh c o e f f i c ­
i e n t s  r e m a i n  p o s i t iv e  and v e r y  h i g h .
To g e n e r a l i s e ,  t h e r e f o r e ,  we may say t h a t  S c a r l e t  F e v e r  
i s  e x c e p t i o n a l  i n  showing  o n ly  a low p o s i t i v e  c o r r e l a t i o n  
b e tw een  o v e r c r o w d i n g  and c a s e  r a t e s  b a s e d  on t o t a l  p o p u l a t i o n
and. a v e r y  h i g h  n e g a t i v e  c o r r e l a t i o n  when t h e  c a se  r a t e s  a r e
b a s e d  on c h i l d  p o p u l a t i o n .  F o r  a l l  f o u r  d i s e a s e s  ' t h e  c o r r e l ­
a t i o n s  b e t w e e n  o v e r c r o w d i n g  and d e a t h  r a t e s  b a s e d  on t o t a l  
p o p u l a t i o n  and b e tw e e n  o v e r c ro w d in g  and f a t a l i t y  r a t e s  a r e  i n  
v a r i a b l y  h i g h .  When t h e  d e a t h  r a t e s  a r e  b a s e d  on c h i l d  popu 
l a t i o n ,  t h e  c o r r e l a t i o n  r e m a in s  h ig h  i n  M e a s le s  and Whooping
Cough.
E v i d e n t l y  t h e  i n t r o d u c t i o n  o f  t h e  c h i l d  p o p u l a t i o n  a s  
a b a s i s  f o r  t h e  w ard  r a t e s  c o n s i d e r a b l y  a l t e r s  t h e  v a l u e  
and so m e t im e s  t h e  s i g n  o f  t h e  c o e f f i c i e n t s .  The r e a s o n  
f o r  t h i s  becomes a p p a r e n t  i f  we c o n s i d e r  t h e  r e l a t i o n s h i p  
b e tw e e n  w ard  r a t e s  b a s e d  on t o t a l  and c h i l d  p o p u l a t i o n .
I f  t h e  p r o p o r t i o n  o f  c h i l d r e n  w i t h i n  a ward  i s  h i g h ,  t h e  
e f f e c t  o f  b a s i n g  t h e  r a t e  on t h e  c h i l d  p o p u l a t i o n  i s  t o  
r e d u c e  v e r y  c o n s i d e r a b l y  t h e  n u m e r i c a l  v a l u e  o f  t h e  r a t e .  
iMow, i n  1921 ,  t h e  p r o p o r t i o n  o f  c h i l d r e n  was h i g h e s t  i n  
t h o s e  w a r d s  i n  w h ich  o v e r c ro w d in g  was g r e a t e s t ,  ( t h e  c o e ­
f f i c i e n t  o f  c o r r e l a t i o n  b e tw e e n  ward o v e rc ro w d in g  and p e r ­
c e n t a g e  o f  c h i l d r e n  i n  ward p o p u l a t i o n s  w i l l  be s e e n  l a t e r ,  
i n  T a b le  64 ,  t o  be p r a c t i c a l l y  + l )  T h e r e f o r e  when we b a s e  
t h e  r a t e s  f o r  c a s e s  and  d e a t h s  on th e  c h i l d  p o p u l a t i o n , — 
w h ich  i s  e q u i v a l e n t  t o  d i v i d i n g  t h e  r a t e s  b a s e d  on t o t a l  
p o p u l a t i o n  by 1 / 1 0 0 ,  o f  t h e  p e r c e n t a g e  o f  c h i l d r e n  i n  e a c h  
ward  — we a r e  r e d u c i n g  t h e  r a t e s  i n  t h e  ove rc ro w d ed  w a rd s  
v e r y  much more t h a n  i n  t h e  l e s s  o v e rc ro w d e d  w a r d s ,  i n  w h ic h  
t h e  d i v i s o r ,  1 /1 0 0  o f  t h e  p e r c e n t a g e  o f  c h i l d r e n ,  i s  v e r y  much 
s m a l l e r .  Hence a c o r r e l a t i o n  which  i s  i n  t h e  n e i g h b o u r h o o d  
o f  z e r o  when t h e  r a t e  i s  b a s e d  on t o t a l  "p o p u la t io n ,  e . g .  t h e  
S c a r l e t  F e v e r  c a s e - r a t e ,  w i l l  become s t r o n g l y  n e g a t i v e  when 
t h e  r a t e  i s  b a s e d  on c h i l d  p o p u l a t i o n .  S i m i l a r l y  a  h i g h  
p o s i t i v e  c o r r e l a t i o n ,  such  a s  w i t h  t h e  Whooping Cough c a s e -  
r a t e ,  may be r e d u c e d  t o  a n e a r - z e r o  c o r r e l a t i o n *  I f ,  how­
e v e r ,  a s  i n  t h e  c a se  o f  t h e  M e a s le s  and  Whooping Cough d e a t h
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r a t e s , t h e s e  r s t e s  a r e  many t i m e s  h i g h e r  i n  t h e  roost o v e r ­
crowded t h a n  i n  t h e  l e a s t  o v e r - c r o w d e d  w a r d s ,  t h e  e f f e c t  
o f  i n t r o d u c i n g  t h e  c h i l d  p o p u l a t i o n  a s  a h a se  i s  i n s u f f i c ­
i e n t  t o  r e d u c e  t h e  h i g h  p o s i t i v e  c o r r e l a t i o n  t o  a l e v e l  
a p p r o a c h i n g  z e r o  such  a s  h a s  happened  w i t h  D i p h t h e r i a .
I t  may be o f  i n t e r e s t ,  b e f o r e  p r o c e e d i n g  f u r t h e r ,  t o  
r e - p r o d u c e  a t a b l e  by Woods (1933)  show ing ,  f o r  v a r i o u s  
p e r i o d s  o f  t i m e ,  h e r  c o e f f i c i e n t s  o f  c o r r e l a t i o n  f o r  S c a r l e t  
F e v e r ,  i )  b e t w e e n  a t t a c k  r a t e s  and o v e r c ro w d in g  i n  London 
and Glasgow a t  a g e s  0 -1 5  and a t  a l l  a g e s ,  and i i )  b e tw e e n
f a t a l i t y  r a t e s  and  o v e r c r o w d i n g  i n  Glasgow a t  a l l  a g e s .
These  a r e  shown i n  T a b le  61 .  To WoodsTr e s u l t s  h a s  b ee n  
added  one e x t r a  l i n e  showing  t h e  r e l e v a n t  c o e f f i c i e n t s  ^ i v e n  
i n  T a b le  60 f o r  t h e  p e r i o d  192 4 -3 8 .
These  c o e f f i c i e n t s  s u g g e s t  an  a p p a r e n t  d i f f e r e n c e  i n  t h e  
b e h a v i o u r  o f  S c a r l e t  F e v e r  b e tw een  t h e  two c i t i e s .  I n  
London,  t n e  a t t a c k  r a t e  b a s e d  on c h i l d  p o p u l a t i o n  shows a 
n e a r - z e r o  c o r r e l a t i o n  w i t h  o v e r c r o w d i n g ,  w h i l e  i n  Glasgow, 
t h e  c o r r e s p o n d i n g  c o r r e l a t i o n  i s ,  a s  we have sean, s t r o n g l y  
n e g a t i v e .  I n  b o t h  c i t i e s ,  t h e r e  i s  a h i g h  d e g r e e  o f  a s s o c i ­
a t i o n  b e t w e e n  f a t a l i t y  r a t e  and o v e r c r o w d i n g .
I n  t h e  m e a n t i m e , we s h a l l  be c o n t e n t  m e r e ly  t o  p o i n t  t h i s
a p p a r e n t l y  an o m a lo u s  b e h a v i o u r  o f  S c a r l e t  F e v e r  i n  G lasgow ,  
l e a v i n g  f u r t h e r  d i s c u s s i o n  t o  a l a t e r  s t a g e .  I t  w i l l  be 
remembered  t h a t  i n  t h e  l a s t  c h a p t e r ,  we saw t h a t  t h e  a g e - s h i f t
of  S c a r l e t  F e v e r  c a s e s  i n  Glasgow was d i f f e r e n t  f rom t h a t
Table 61.
C o e ffic ien ts  o f  C orrelation , for London and Glasgow, between 
S carlet Fever Attack Rate and F a ta lity  Rate and Overcrowding.
(C o effic ien ts  in  brackets are '’not s ig n if ic a n t”)
Years Attack Rate 
(Age 0-15) (A ll Ages)
F a ta lity
London
1901-10 (+0.135) ' +0.453
1911-14 -0.555 (+0 . 040)
1919-23 (-O.O64) $0,450
1923-26
Glasgow
+0.562
1899-1902 -0 .860 -0.483 +0.586
1903-08 -0 .861 ( - 0 . 172) +0.789
1909-13 -0 .647 (+0.251) +0.727
1921-25 - 0.721 (+0.168) +0.619
1924-38 -0 .897X 
(*  * Age 0-5)
+0.354 +0.571
Table 62.
C oeffic ien ts  o f  C orrelation between M ortality and Overcrowding, 
(London and Glasgow), S ocia l Index (London), and Children per
Family(London)»
Diphtheria Measles Whooping Cough 
Overcrowding (Glasgow), 1924-38 +0.871 +0.858 +0.905
Overcrowding (London), 1929-33 +0.490 +0.865 +0.515
" " 1924-58 +0.503 +0.838 +0.729
Social Index (London) 1929-33 +0.487 +0.434 (+0.280)
Children per Family 1929-33 +0.478 (+0.173) (+0.126)
(London)
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of  t h e  o t h e r  d i s e a s e s ,  and d i f f e r e n t  a p p a r e n t l y  f rom  t h e  
a g e - s h i f t  o f  S c a r l e t  F e v e r  c a s e s  i n  London, (Woods 1 9 3 3 ) •
W r ig h t  and W r i g h t ,  ( 1 9 4 8 % c a l c u l a t e d  c o e f f i c i e n t s  o f  
c o r r e l a t i o n  b e tw e e n  " S u b s t a n d a r d  H o u s in g ” ( a s s e s s e d  on t h e  
p e r c e n t a g e  o f  o v e r c r o w d i n g )  and t h e  m o r t a l i t y  o f  D i p h t h e r i a ,  
M e a s l e s ,  and  Whooping Cough a t  a g e s  0 - 4  f o r  t h e  London 
B o ro u g h s ,  f o r  t h e  p e r i o d s  1929-33  and 1 9 2 4 -3 8 .  I n  a d d i t i o n ,  
t h e y  c o r r e l a t e d  t h e  m o r t a l i t y  r a t e s  w i t h  a " S o c i a l  I n d e x ” f o r  
1931 and w i t h  "Humber o f  C h i l d r e n  p e r  F a m i l y " .
I n  T a b le  62 ,  a r e  shown t h e  W r i g h t s ’ c o e f f i c i e n t s  t o g e t h e r  
w i t h , f o r  e o m p a r a i s o n ,  t h e  c o r r e s p o n d i n g  c o e f f i c i e n t s  f o r  
Glasgow f ro m  T a b le  60 .  I t  s h o u ld  be n o t e d  t h a t  t h e  Glasgow 
and London d e a t h  r a t e s  a r e  n o t  s t r i c t l y  c o m p a r a b le ;  t h e  
London d e a t h s  a r e  t h o s e  a t  ag e s  0 -4  y e a r s ,  w h i l e  i n  Glasgow 
t h e y  a r e  f o r  a l l  a g e s .  I n  M e a s le s  and Whooping Cough, how­
e v e r ,  p r a c t i c a l l y  a l l  t h e  d e a t h s  o c c u r  i n  t h e  0 -4  a g e - g r o u p ,  
so t h a t  t h e  d i f f e r e n c e  i n  method i s  of  n e g l i g i b l e  i m p o r t a n c e .  
In  D i p h t h e r i a ,  w h e re  o n ly  some 60?& o f  t h e  d e a t h s  o c c u r  i n  
t h e  0 - 4  a g e - g r o u p ,  t h e  d i f f e r e n c e  i n  method i s  o b v i o u s l y  
i m p o r t a n t |  and  t h e  two s e r i e s  o f  c o e f f i c i e n t s  c an n o t  j u s t i ­
f i a b l y  be c o m p ared .  I t  i s  a p p a r e n t ,  h o w e v e r , t h a t  t h e  c o r r e ­
l a t i o n s  o f  m o r t a l i t y  w i t h  o v e r c ro w d in g  i n  Glasgow a r e  b r o a d l y  
s i m i l a r  t o  t h o s e  o f  London f o r  t h e  t h r e e  d i s e a s e s .
W ith  r e g a r d  t o  m o r b i d i t y ,  i . e .  e a s e - r a t e s ,  W righ t  and  
W right  g i v e  a c o e f f i c i e n t  o f  c o r r e l a t i o n  w i t h  o v e r c r o w d i n g
o n ly  f o r  D i p h t h e r i a .  The v a l u e  o f  t h e i r  c o e f f i c i e n t  was 
+ 0 .8 9 3 ,  w h ich  i s  s i m i l a r  t o  our  Glasgow v a l u e  o f  + 0 . 7 9 3 .
W ith  D i p h t h e r i a  f a t a l i t y  r a t e s ,  how ever ,  t h e y  fo u n d  a 
n e g a t i v e  c o r r e l a t i o n ,  t h e  v a l u e  o f  t h e  c o e f f i c i e n t  b e i n g  
- 0 . 4 6 7 .  T h i s  t h e y  s u g g e s t e d ,  was due t o  a h i g h e r  immunity  
among t h e  b a d l y  h o u s e d  due t o  more f r e q u e n t  e x p o s u r e .  The 
c o r r e s p o n d i n g  Glasgow c o e f f i c i e n t ,  a s  we saw, h a s  a v a l u e  
o f  t O . 624 .
C o r r e l a t i o n s  w i t h  F a m i ly  S i z e .
I n  f o r m i n g  an  i n d e x  o f  f a m i l y  s i z e ,  W righ t  and W r ig h t ,  
went t o  t h e  1931 Census  and e n u m e r a t e d ,  f o r  e a c h  Borough ,  
th e  c h i l d r e n  i n  f a m i l i e s  of  more t h a n  f o u r  members.  Cifeese-  
m a n ,M a r t in  & R u s s e l l  t o o k  b i r t h  r a t e s  i n  t h e  Boroughs  a s  an  
in d e x  o f  f a m i l y  s i z e .  While n e i t h e r  method can  do more t h a n  
g i v e  a p p r o x i m a t e  v a l u e s ,  t h e  l a t t e r  i s  s i m p l e r  and more s t r a i g h t
f o r w a r d .  A n o t h e r  a p p r o x i m a te  method would  be t o  c o n s i d e r
]
t h e  p e r c e n t a g e  o f  t h e  t o t a l  p o p u l a t i o n  t h a t  t h e  c h i l d  p o p u ­
l a t i o n  c o n s t i t u t e s  w i t h i n  e a c h  a r e a .
I n  c a l c u l a t i n g  t h e  c o r r e l a t i o n s  b e tw een  t h e  w ard  c a s e  an d  
d e a t h  r a t e s  and f a m i l y  s i z e ,  any o f  t h e  above m ethods  f o r  
o b t a i n i n g  an  i n d e x  o f  f a m i l y  s i z e  m ight  have b e e n  employed..
I  have  u s e d  t h e  ward b i r t h  r a t e s .  Though t h e  b i r t h  r a t e s  
i n  i n d i v i d u a l  w a r d s  rem a in '  " f a i r l y  s t e a d y  from y e a r  t o  
y e a r ,  i t  was  c o n s i d e r e d  a d v i s a b l e  i n  p r e f e r e n c e  t o  u s i n g  
th e  b i r t h  r a t e s  o f  o n ly  1931 t o  t a k e  t h e  a v e r a g e  o f  t h e  b i r t h  
r a t e s  o f  t h e  t h r e e  y e a r s ,  1930,  1931,  and 1932,  ( s e e  T a b le
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55)  •
The method w o r k in g  was t h e  same a s  f o r  t h e  c o r r e l a t i o n s  
w i t h  o v e r c r o w d i n g ; c o r r e l a t i o n s  w i t h  ca se  and d e a t h  r a t e s  
b a s e d  on c h i l d  p o p u l a t i o n s  were however  n o t  c o n s i d e r e d  l i k e l y  
t o  y i e l d  p r o f i t a b l e  r e s u l t s  and t h e s e  c o r r e l a t i o n s  W<?r# n o t  
t h e r e f o r e  r e p e a t e d ;  ward  c a s e  and d e a t h  r a t e s  b a s e d  o n ly  
on t o t a l  p o p u l a t i o n s  were  em ployed .
The r e s u l t i n g  c o e f f i c i e n t s  a r e  s e t  ou t  i n  Table  63.
When we compare t h e s e  c o e f f i c i e n t s  w i t h  t h e  c o r r e s p o n d -
ove ri n g  o n es  f o r  c o r r e l a t i o n  w i t h / c r o w d i n g  ( T a b le  6 0 ) ,  we f i n d  
t h a t  a v e r y  h i g h  d e g r e e  o f  s i m i l a r i t y  e x i s t s  b e tw e e n  t h e  two 
s e r i e s .
T h e re  a r e  s e v e r a l  a d d i t i o n a l  c o e f f i c i e n t s  t h a t  have b ee n  
c a l c u l a t e d  and  i t  w i l l  be c o n v e n i e n t  a t  t h i s  s t a g e  t o  g i v e  
t h e  r e s u l t s  i n  t a b u l a r  f o rm ,  T a b le  64.
By "Robm D e n s i t y ” i n  T a b le  64,  i s  meant t h e  a v e r a g e  number  
o f  p e r s o n s  p e r  room i n  e a c h  ward  a t  t h e  1931 C en su s .  As 
would be e x p e c t e d  t h e r e  i s  a v e r y  h i g h  d e g r e e  o f  c o r r e l a t i o n  
b e tw e e n  t h e  p e r c e n t a g e  c h i l d  p o p u l a t i o n  and t h e  b i r t h  r a t e  
( t h e  l a t t e r  h a v i n g  b e e n  u s e d  t o  c a l c u l a t e  t h e  f o r m e r ) ,  and  
s i m i l a r l y  a v e r y  h i g h  d e g r e e  o f  c o r r e l a t i o n  b e tw een  o v e r c ro w d ­
in g  and room d e n s i t y .  i t  i s  i n t e r e s t i n g  t o  f i n d ,  however,  
an  e q u a l l y  h i g h  d e g r e e  o f  c o r r e l a t i o n  b e tw e en  b i r t h  r a t e  
and o v e r c r o w d i n g .  N a t u r a l l y  some e v i d e n c e  of  an  a s s o c ­
i a t i o n  b e t w e e n  t h e  two m igh t  be e x p e c t e d  s i n c e  t h e  o v e r c r o w d ­
in g  i s  a t  l e a s t  p a r t l y  due t o  l a r g e  f a m i l i e s ,  b u t  t h e  a c t u a l
Table 63.
C o e ffic ien ts  o f Correlation between Ward Rates (Based on 
Total Population) and B irth  Rate*
Scarlet Fever
Diphtheria
Measles
Whooping Cough
Cases
+0.3258
+0.7871
+0.8639
+0.9038
Deaths
+O.6685
+0.8570
+0.8645
+0.9058
(S ig n ifica n t Value o f r * O.325O)
F a ta lity  Rate
+©•5647 
+0.6053 
+O.7925 
+0 . 8446
Table 64*
M iscellaneous C oeffic ien ts  o f C orrelation.
C oeffic ien ts o f Correlation  
r.
Ward V ariables 
( 1 ) ( 2 ) *12 
% Child Population Overcrowding (2+) +0.9656
Birth Rate Overcrowding (2+) +0.9714
% Child Population B irth  Rate +0*9683
Overcrowding (2+) Room Density +0*9740
(S ig n ifica n t Value o f r  ■ 0 .3250 .)
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s i z e  of* t h e  c o e f f i c i e n t  of  c o r r e l a t i o n  i s  s u r p r i s i n g l y  
g r e a t .
C o e f f i c i e n t s  o f  P a r t i a l  C o r r e l a t i o n .
I t  had  b e e n  h oped  t h a t ,  by c a l c u l a t i n g  c o e f f i c i e n t s  
of  p a r t i a l  c o r r e l a t i o n  b e tw e en  ward  c ase  and d e a t h  r a t e s ,  
ward o v e r c r o w d i n g ,  and ward b i r t h  r a t e s  i t  m igh t  be p o s s i b l e  
t o  d e t e r m i n e  w h ich  o f  t h e s e  two l a t t e r  v a r i a b l e s  was more 
s t r o n g l y  c o r r e l a t e d  w i t h  ward  r a t e s .
The c a l c u l a t i o n  o f  t h e  c o e f f i c i e n t s  o f  p a r t i a l  c o r r e l a t i o n  
was c a r r i e d  o u t  i n  a s t r a i g h t f o r w a r d  manner by means o f  t h e  
f o r m u l a ,
r  -  t  txy ^ x ^ y z
r xy*z  * —  , -
y < i - ^ >
where x  r e p r e s e n t s  t h e  ward c a se  o r  d e a t h  r a t e s ,  y  r e p r e s e n t s
ward o v e r c r o w d i n g ,  and z r e p r e s e n t s  ward b i r t h  r a t e s .
The r e s u l t s  o f  t h e  two s e r i e s  o f  c a l c u l a t i o n s  f o r  r„__ _xy  • z
and f o r  „  a r e  shown i n  T a b le  65. xz  . y
I t  w i l l  be a t  once s e e n  t h a t  none o f  t h e s e  c o e f f i c i e n t s  
i s  s i g n i f i c a n t  and  t h a t  a l l  of  them have v a l u e s  v e r y  c l o s e  
t o  z e r o .  R e s u l t s  s u ch  a s  t h i s  a r e  n o t  u n e x p e c t e d  i n  v iew  
of  t h e  v e r y  h 4 g h  d e g r e e  o f  c o r r e l a t i o n  t h a t  we have s e e n  
t o  e x i s t  b e tw e e n  y  and z ,  i . e .  b e tw een  ward o v e r c ro w d in g  and
ward b i r t h  r a t e s .
I t  may be o f  i n t e r e s t  t o  examine f o r  a moment t h e  c o r r e l ­
a t i o n  t h a t  e x i s t s  b e tw e e n  t h r e e  v a r i a b l e s  when t h e  c o e f f i c i e n t
Table 65.
C o effic ien ts  of P a rtia l C orrelation.
Correlation between Ward Rates and Overcrowding, 
Excluding Birth Rate0
Cases Deaths F a ta lity  Rate
Scarlet Fever (+O.O784) (+0.1699) (+0.1143)
Diphtheria (+O.I96G) (+0.3125) (+0.1899)
Measles (+0.2609) (+0 . 1526) (+0.0552)
Whooping Cough (+0.0554) (+0.2445) (+0 . 1101)
Correlation between Ward Rates and B irth  Rate, 
Excluding Overcrowding.
Cases Deaths F a ta lity  Rate
Scarlet Fever (+0 . 0058) (+0 . 0488) (+0 . 0518)
Diphtheria (+0.1141) (+0 . 0959) (-0 .0045)
Measles (+0.1574) (+0.2541) (+0 . 2655)
Whooping Congh (+0.2726) (+0.2685) (+0 . 2605)
S ig n ifica n t value o f r  ■ 0.5250#
Hone o f the above c o e f f ic ie n ts  i s  ‘’s ig n if ic a n tM •
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o f  c o r r e l a t i o n  b e tw e e n  two o f  t h e  v a r i a b l e s  h a s  a v a l u e  o f  
1.
u s  c o n s i d e r  t h r e e  v a r i a b l e s ,  Z, Y, and Z, and l e t  t h e  
s i m u l t a n e o u s  r e g r e s s i o n  o f  X on Y and Z be r e p r e s e n t e d  by 
t h e  e q u a t i o n
x  s ay  * bz
w here  x ,  y and  z a r e  t h e  m e a su re s  f rom  t h e  means of  X, Y and 
Z; and  w here  a and  b a r e  t h e  c o e f f i c i e n t s  o f  p a r t i a l  c o r r e l ­
a t i o n ;  i . e .
a * r x y . z  an<i ^ ■ r x z . y
A ls o  l e t  r,,„ s  1 .
if *
The c o e f f i c i e n t s  a  and b a r e  d e t e r m i n a b l e  by t h e  method o f  
l e a s t  s q u a r e s  f ro m  t h e  e q u a t i o n s
S (xy) = a S (y2 ) 4 b S (yz) .........................................  ( 1 }
S (xz) » a S (yz) ♦ ft S ( z 2 ) ...................................
These  two e q u a t i o n s  may be a l t e r n a t i v e l y  e x p r e s s e d
px y <rx <S  * a tf2y  + * ry z <5y tfz ................................................... ( 3 )
a a * b    ( 4 )r  x z  x dz OyOz r y Z z
On d i v i d i n g  t h o u g h ,  i n  e q u a t i o n  ( 3 )  by d ^ a n d  i n  e q u a t i o n  (4 )  
by <fz ,we g e t
r xy  tfx  = a  ^y * b *z r yz  .......................................( 5 )
r x z  *  a  <fy  Fyz  4  ( 6 )'Z
But r yz  = 1
T h e r e f o r e  t h e  r i g h t  hand s i d e  o f  e q u a t i o n  (5 )  i s  t h e  same 
as  t h e  r i g h t  han d  o f  e q u a t i o n  ( 6 ) .
T h e r e f o r e  r xy  = r xz an ^ ^W° coe:f^ ^ c ^ en^ s a  an<  ^ 13 c a n n o t
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be s e p a r a t e l y  d e t e r m i n e d .
I f  we now a t t e m p t  t o  e v a l u a t e  ?xy*z *rom "^e  f o r m u l a  
rx y . z «  - rx y  '  r ** rv7.________
wnen r y z  a  J., and. t h e r e f o r e  r  :  r xz  ,
t h e  r i g h t  hand  s i d e  o f  t h e  f o r m u l a  r e d u c e s  to_Q____
J u -
w h ic h  c a n n o t  be e v a l u a t e d .
R e t u r n i n g  now t o  t h e  c o e f f i c i e n t s  o f  c o r r e l a t i o n  and o f  
p a r t i a l  c o r r e l a t i o n  b e tw e en  ca se  and d e a t h  r a t e s ,  o v e r c ro w d ­
i n g  a n d  b i r t h  r a t e s ,  i t  i s  c l e a r  t h a t  t h e  v e r y  h i g h  d e g r e e  
o f  c o r r e l a t i o n  b e tw e e n  t h e  sec o n d  and t h i r d  e x p l a i n s  t h e  
c l o s e  s i m i l a r i t y  i n  t h e  c o e f f i c i e n t s  o f  c o r r e l a t i o n  b e tw e e n  
t h e  f i r s t  and s e c o n d  and b e tw e e n  t h e  f i r s t  and t h i r d .  More­
o v e r  w h i l e  i t  h a s  b e en  p o s s i b l e  a r i t h m e t i c a l l y ,  s i n c e  t h e  
c o r r e l a t i o n  b e tw e e n  t h e  sec o n d  and t h i r d  i s  n o t  q u i t e  +1, t o  
c a l c u l a t e  c o e f f i c i e n t s  o f  p a r t i a l  c o r r e l a t i o n ,  t h e s e  c o e f f i c ­
i e n t s  do n o t  m e r e l y  a p p r o a c h  z e r o  and f a i l  t o  s a t i s f y  t h e  
t e s t  f o r  s t a t i s t i c a l  s i g n i f i c a n c e  b u t  a r e  p r o b a b l y  e n t i r e l y  
m e a n i n g l e s s .
I n  G lasgow ,  t h e r e f o r e  s i n c e  ward  o v e r c ro w d in g  and f a m i l y  
s i z e  a s  m e a s u re d  by w ard  b i r t h  r a t e s  r u n  so c l o s e l y  i n  p a r a ­
l l e l ,  i t  i s  i m p o s s i b l e  h e r e  t o  d e t e r m i n e  s t a t i s t i c a l l y  w h e t h e r  
one o f  t h e s e  two f a c t o r s  exefcts  a g r e a t e r  i n f l u e n c e  u p o n  c a s e  
and d e a t h  r a t e s  t h a n  d o es  t h e  o t h e r .
M o re o v e r ,  s i n c e  t h e  c o e f f i c i e n t  o f  c o r r e l a t i o n  b e tw e e n  
b i r t h  r a t e s  and p e r c e n t a g e  c h i l d  p o p u l a t i o n s  i s  a l s o  p r a c t i c a l l y
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f l  t h e  u s e  o f  t h e  l a t t e r  a s  a m easu re  o f  f a m i l y  s i z e  c o u l d  
n o t  he e x p e c t e d  t o  y i e l d  r e s u l t s  i n  any  way d i f f e r e n t  o r  more 
p r o f i t a b l e  t h a n  t h o s e  t h a t  have b e e n  o b t a i n e d .
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S e c t i o n  2
Changes  i n  C o r r e l a t i o n  b e tw e e n  M o r b i d i t y ,  M o r t a l i t y  and 
F a t a l i t y  R a t e s  and Room D e n s i ty .
I t  h a s  b e e n  s e e n  t h a t  i n  p r o p o r t i o n  t o  t h e  number o f  
c h i l d r e n  i n  t h e  w a rd s  o f  t h e  c i t y ,  t h e  S c a r l e t  F e v e r  a t t a c k  
r a t e  i s  a p p a r e n t l y  h i g h e s t  i n  t h o s e  w ard s  i n  w h ich  t h e r e  i s  
l e a s t  o v e r c r o w d i n g .  F u r t h e r ,  t h i s  h i g h  n e g a t i v e  c o r r e l a t i o n ,  
a s  we s e e  f ro m  T a b le  61 ,  h a s  b e e n  m a i n t a i n e d  a t  a f a i r l y  
c o n s t a n t  l e v e l  d u r i n g  s e v e r a l  p e r i o d s  o f  t im e  from 1899-1902  
t o  1 9 2 4 - 3 8 .
B ro w n le e ,  n a t u r a l l y ,  h a s  o b s e r v e d  t h i s  f e a t u r e  o f  S c a r l e t  
F e v e r  and  h a s  g i v e n  two i n t e r e s t i n g  t a b l e s  r e l a t i n g  t o  
S c a r l e t  F e v e r  i n  Glasgow, 1 8 9 8 -1 9 0 2 .  He d i v i d e d  t h e  c i t y  
i n t o  f i v e  g r o u p s  w i t h  r e s p e c t  t o  room d e n s i t y  , i . e .  t h e  a v e r a g e  
number  o f  p e r s o n s  p e r  room. Room d e n s i t y  i s ,  a s  we have 
s e e n  f ro m  T a b le  64,  v e r y  c l o s e l y  c o r r e l a t e d  w i t h  t h e  p e r ­
c e n t a g e  o f  t h e  p o p u l a t i o n  l i v i n g  more t h a n  2 p e r s o n s  p e r  
room, and f o r  p r a c t i c a l  p u r p o s e s  may be r e g a r d e d  a s  an  e q u ­
a l l y  r e l i a b l e  i n d e x  o f  o v e r c r o w d i n g .  B r o w n l e e ! s two t a b l e s ,  
t h e  one r e l a t i n g  t o  a t t a c k  r a t e s  and t h e  o t h e r  t o  f a t a l i t y  
r a t e s ,  have  b e e n  c o n d e n s e d  i n t o  one t a b l e  and r e p r o d u c e d  
a s  T a b le  66 .  B r o w n l e e ’ s f i g u r e s  have b e e n  q u o te d  by Woods 
( 1 9 3 3 ) ,  and  i t  i s  f rom  h e r  work i n s t e a d  o f  t h e  o r i g i n a l  t h a t
I  have  t a k e n  them .
I t  i s  o b v i o u s  t h a t ,  f rom  T a b le  66 ,  t h e  a t t a c k  r a t e  o f  
S c a r l e t  F e v e r  i s  s t r o n g l y  c o r r e l a t e d  i n  a n e g a t i v e  d i r e c t i o n
Table 66*
S c a r le t  Fever in  Glasgow, 1898-1902* The A ttack Rate p e r 10,000 
C hild ren  L iv ing  under th e  Age of 10 Y ears, and th e  F a ta l i ty  R ate, 
Compared w ith  the  Number o f .Persons p e r Occupied Room*
(Brownlee, quoted by foods)
D is t r i c t  Persons p e r Room A ttack Rate F a ta l i ty  Rate
1 0 . 5- 1 .0  388*2 2 .3
2 1*0-1.5 315.6 3.5
3 1 . 5- 2 .0  251.8 4 .1
4 2 .0 -2 .5  100.3 5.05
5 2 .5 -2 .7 5  138.4 5 .6
105
w i t h  room d e n s i t y , and t h a t  t h e  f a t a l i t y  r a t e  i s  s t r o n g l y  
c o r r e l a t e d  i n  a p o s i t i v e  d i r e c t i o n .  I n  o t h e r  wor d s ,  t h e  
c o r r e l a t i o n s  a r e  t h e  same a s  t h o s e  t h a t  were  d e m o n s t r a t e d  
by c o e f f i c i e n t s  o f  c o r r e l a t i o n  i n  t h e  p r e v i o u s  s e c t i o n .
I t  i s  i n t e n d e d  now t o  employ B r o w n le e ’ s method o f  t a b ­
u l a r  c o r r e l a t i o n ,  a s  i n  T ab le  66 ,  t o  e x p l o r e  t h e  c o r r e l a t i o n  
o f  S c a r l e t  F e v e r  w i t h  room d e n s i t y  a t  s e v e r a l  l a t e r  p e r i o d s  
o f  t im e  t o  s ee  w h e t h e r  any t r e n d  o f  c o r r e l a t i o n  i n  e i t h e r  
d i r e c t i o n  can  be f o u n d .  At t h e  same t im e  t h e  o t h e r  t h r e e  
d i s e a s e s  w i l l  be s t u d i e d  i n  a s i m i l a r  manner .
I t  was  i n t e n d e d  a t  f i r s t  t o  s t u d y  t h e s e  c o r r e l a t i o n s  d u r -  
: i n g  t h r e e  q u i n q u e n n i a  c e n t r e d  on t h e  census y e a r s  1921, and 
1931 and  t h e  ’m i s s e d ’ e e n s u s y e a r  1941.  I t  w i l l  be rem ­
e m b ered ,  h o w e v e r ,  t h a t  t h e  p r e s e n t  a r r a n g e m e n t  o f  t h e  w ard s  
o f  t h e  c i t y  o n l y  g o e s  b a c k  t o  1921.  Thus i t  i s  i m p o s s i b l e
t o  go f u r t h e r  b a c k  t h a n  t h a t  y e a r  f o r  ward  d a t a  t h a t  can
\
be com pared  w i t h  l a t e r  d a ta *  A c c o r d i n g l y ,  t h e  t h r e e  q u i n ­
q u e n n i a  t h a t  have  b e e n  s e l e c t e d  f o r  s t u d y  a r e  1 9 2 1 -2 5 ,  1 9 2 9 -3 3 ,  
1 9 3 9 - 4 3 .
The d e t e r m i n a t i o n  o f  room d e n s i t y  and t h e  f o r m a t i o n  o f  
g r o u p s  o f  w a r d s  o f  s i m i l a r  room d e n s i t y  a r e  b a s e d  on t h e  c e n s u s  
r e t u r n s  o f  1931 .  The a c t u a l  w ard s  c o n s t i t u t i n g  e a c h  g r o u p  
t h e r e f o r e  r e m a i n  t h e  same* t h o u g h  t h e i r  p o p u l a t i o n s ,  and p r e ­
sum ably  a l s o  t h e i r  room d e n s i t i e s ,  have b ee n  a l t e r i n g .
To Group 1 have  b e e n  a l l o c a t e d  those, w a rd s  w i t h  a room
d e n s i t y  o f  l e s s  t h a n  1 p e r s o n  p e r  room; Group 2 c o m p r i s e s
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w ards  w i t h  1 t o  1 .5  p e r s o n s  p e r  room; Group 3 ,  1 .5  t o  2 
p e r s o n s  p e r  room; and Group 4 ,  more t h a n  2 p e r s o n s  p e r  room. 
The h i g h e s t  room d e n s i t y  i s  f o u n d  i n  Ward 3 ,  2 .4 7  p e r s o n s  
p e r  room. B r o w n l e e ' s  f i f t h  g r o u p ,  more t h a n  2 .5  p e r s o n s
p e r  room, h a s  c e a s e d  t o  e x i s t .
The t o t a l  p o p u l a t i o n s  f o r  t h e  w ard s  have h e e n  t a k e n  f rom  
th e  A n n u a l  R e p o r t s  o f  t h e  M e d ic a l  O f f i c e r  o f  H e a l t h  f o r  1925,  
1931, and 1941.  The p o p u l a t i o n s  f o r  1931 a r e  t h e  same a s  
t h o s e  o f  t h e  Census  o f  t h a t  y e a r .
C h i l d  p o p u l a t i o n s  f o r  t h e  w ard s  have h e e n  c a l c u l a t e d  f rom  
b i r t h s  and i n f a n t  d e a t h s  by t h e  method d e s c r i b e d  i n  t h e  p r e v ­
i o u s  s e c t i o n .  F o r  t h e  1921-25 q u in quenn ium ,  t h e  r e a r r a n g e ­
ment o f  t h e  w a r d s  i n  1921 h as  made i t  i m p o s s i b l e ,  by t h e  
method u s e d ,  t o  d e t e r m i n e  " u n d e r  5 y e a r s "  c h i l d  p o p u l a t i o n s  
u n t i l  1925 .  A c c o r d i n g l y ,  b o t h  f o r  t o t a l  and c h i l d  p o p u l a t i o n s ,  
i n  t h e  1921-25  q u in q u e n n iu m  , f i g u r e s  f o r  1925 have b e e n  
u s e d  i n s t e a d  o f  1923.  T h i s  s u b s t i t u t i o n  c a n n o t  be r e g a r d e d  
a s  a s o u r c e  o f  any  s e r i o u s  e r r o r .
The f o r m a t i o n  o f  t h e  f o u r  g r o u p s  o f  w ards  i s  shown i n
Tab le  67 ,  g i v i n g  t h e  number and name o f  e a c h  ward and t h e  num­
b e r  o f  p e r s o n s  p e r  room. I t  w i l l  be n o t e d  t h a t  Ward 38 h a s  
been  p l a c e d  i n  Group 1. As t h i s  w ard  was n o t  i n  e x i s t e n c e  
a t  t h e  t im e  o f  t h e  1931 C ensus ,  t h e r e  i s  no r e c o r d  o f  i t s  
room d e n s i t y .  I n  1935,  how eve r ,  a h o u s in g  s u r v e y  o f  t h e  c i t y  
was c a r r i e d  o u t .  Ward 38 was fo u n d  t o  have 9# o f  i t s  
h o u s e s  o v e r c ro w d e d  and came s i x t h  i n  t h e  ward  o r d e r  o f  l e a s t
Table 67.
Grouping o f the  Wards o f the C ity  according to  the  Average 
Number o f Persons p e r  Room a t the  Census o f 1931.
Group •d Number Ward Name Persons p
16 Park 0.91
22 K eIvinside 0.65
52 P o llo k sh ie ld s 0.80
53 Camphill 0.98
36 Langside 0.96
37 C athcart 0.87
38 Yoker & Knightswood -
7 Nennistoun 1.33
13 Blythswood 1.43
15 Sandyford 1.43
20 North K elvin 1.35
23 P a r t ic k  ^East) 1.41
24 P a r t ic k  ^West) 1.41
25 W hiteinch 1.23
34 Pollokshaws 1.25
1 S h e ttle s to n  & T o ll-  
c ross
1.78
6 W hitevale 1.95
8 Provan 1.78
9 Covrlairs 1.90
10 Springburn 1.76
11 Townhead 1.76
12 Exchange 1.88
14 Anderston 1.87
18 Woodside 1.76
19 R uchill 1.85
21 M aryhill 1.75
27 Gorbals 1.94
28 K ingston 1.92
29 Kinning Park 1.84
51 F a i r f ie ld 1.76
35 G ovanhill lo55
2 Parkhead 2.07
3 Dalmarnock 2.47
4 C alton 2.04
5 Mile-End 2.58
17 Cowcaddens 2.09
26 Hutchesontown 2.29
30 Govan 2.02
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o v e r c r o w d i n g  w i t h  a p o s i t i o n  i n t e r m e d i a t e  "between ward  33 
and Ward 16, b o t h  of  w h ich  a r e  i n  Group 1.
To e a c h  o f  t h e  w ard s  i n  eac h  g ro u p  a r e  now a l l o c a t e d  t h e  
t o t a l  and c h i l d  p o p u l a t i o n s  f o r  1925,  1971 and 1941. Hence, 
by a d d i t i o n ,  we f i n d  t o t a l  and c h i l d  p o p u l a t i o n s  f o r  e a c h  
o f  t h e  f o u r  g r o u p s  f o r  e a c h  o f  t h e  t h r e e  p e r i o d s .  These 
g r o u p  p o p u l a t i o n  f i g u r e s  a r e  g i v e n  i n  T a b le  68.  A lso  shown 
i n  t h e  t a b l e  a r e  t h e  p e r c e n t a g e s  o f  t h e  t o t a l  p o p u l a t i o n s  
t h a t  t h e  c h i l d  p o p u l a t i o n s  c o n s t i t u t e  w i t h i n  e a c h  g r o u p .
I t  w i l l  be s e e n  t h a t  a r e d u c t i o n  in  p e r c e n t a g e  c h i l d  popu­
l a t i o n  o c c u r r e d  i n  a l l  g r o u u s  from 1925 t o  1931,  t h a t  i n  Group 
4 ,  t h e  most  o v e r c ro w d e d ,  t h i s  r e d u c t i o n  c o n t i n u e d  up t o  1941; 
b u t  t h a t  i n  Group 1, t h e  o r i g i n a l  p e r c e n t a g e  o h i l d  p o p u l a t i o n
o f  1925. was  p r a c t i c a l l y  r e s t o r e d  by 1941.
The n e x t  T a b l e ,  T a b le  69, a l s o  d e a l s  w i t h  g r o u p  p o p u l a t i o n s .
E x p r e s s i n g  t h e  t o t a l  p o p u l a t i o n  of  t h e  c i t y ,  and t h e  "Under
i
5" p o p u l a t i o n  o f  t h e  c i t y  e a c h  a s  100, t h e  t a b l e  shows t h e  
d i s t r i b u t i o n  o f  t h e  p o p u l a t i o n s  among t h e  f o u r  g r o u p s  a t  
e a c h  p e r i o d .
The p r o p o r t i o n s  o f  p o p u l a t i o n  i n  Groups 2 and 3 r e m a i n  
f a i r l y  c o n s t a n t  t h r o u g h o u t .  I n  Group 1, t h e y  have  been  
r i s i n g ,  and  i n  Group4 ,  f a l l i n g .  M oreover ,  t h e  r e d u c t i o n  
i n  t h e  c h i l d  p o o u l a t i o n  p r o p o r t i o n  i n  G roup’ 4 i s ,  a s  we have  
s e e n ’ f ro m  T a b le  68,  a r e d u c t i o n  i n  r e l a t i o n  t o  t h e  t o t a l  
p o p u l a t i o n  off t h e  g r o u p  a s  w e l l  as  i n  r e l a t i o n  t o  t h e  c h i l d
p o p u l a t i o n  o f  t h e  whole  c i t y .
Table 68.
T o ta l and “under 5“ Child P opula tions of Ward Groups in  1925, 
1951, and 1941, w ith  Percentage Child P o p u la tio n s .
m i 1221 1941
Group Popula tion Population Population
T ota l Child Total Child Total Child
1 127483 7162 136025 6277 185833 10163
100# 5.6# 100# 4.6# 100# 5.5#
2 196195 17802 210398 16165 175138 13453
ioo# 9.1# 100# 7.7# 100# 7.7#
5 507268 55085 500434 47602 478435 45545
100# 10. 9# 100# 9.5# 100# 9*5#
4 266895 33788 241604 27724 205927 22361
100# 12 .6# 100# 11.5# 100# 10 . 8#
City 1097841 115837 1088461 97768 1045335 91522
Table 69 .
Percen tage D is tr ib u tio n  of the T otal Population  and o f the  Child 
P o p u la tio n  among the  Four Groups.
T o ta l P opu la tion  Child Popu la tion
Group
1925 1931 1941 1925 1951 1941
1 11.6 12.5 17.8 6.3 6.4 11.1
2 17.8 19.4 16.7 15.6 16.5 14.7
5 46.3 46.0 45.8 48.5 48.7 49.8
4 24.3 22a 19.7 29.6 28.4 24.4
•ty 100 100 100 100 100 100
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Ix t n e  c h i l d  p o p u l a t i o n  s had b e e n  o b t a i n e d  by e n u m e r a t i o n ,  
we m ig h t  have  b e e n  i n c l i n e d  t o  assume t h a t  t h e s e  v ro u p  pouu-  
l a t x o n  c h a n g e s  were t h e  r e s u l t  o f  a t r a n s f e r ,  a f t e r  192*1, 
o f  f a m i l i e s  t h a t  i n c l u d e d  l a r g e  numbers  o f  c h i l d r e n  f rom  0-roup 
4 t o  Group 1 .  T h i s  c a n n o t  be t h e  f u l l  e x p l a n a t i o n ,  how ever .  
The c h i l d  p o p u l a t i o n s  were  e s t i m a t e d  f rom b i r t h  r a t e s ,  so 
t h a t  we inust  c o n c l u d e '  t h a t  t h e  b i r t h  r a t e s  o f  Group 4 have 
b e e n  f a l l i n g ,  and t h o s e  of  Group 1 r i s i n g  b e tw e e n  1931, and 
1941.
These  p o p u l a t i o n  c h a n g e s  b e tw e en  Group 4 and Group 1 have 
p r e s u m a b l y  b e e n  b rough t  a b o u t  by t h e  "slum c l e a r a n c e "  and t h e  
s u b h r b a n  r e h o u s i n g  programmes o f  t h e  t h i r t i e s .  A c c o r d i n g l y ,  
t h e  v e r y  h i g h  c o r r e l a t i o n  b e tw ee n  o v e r c ro w d in g  and b i r t h  r a t e s  
t h a t  was fo u n d  i n  1931 may i n  t h e  e n s u i n g  y e a r s  have b e e n  
c o n s i d e r a b l y  r e d u c e d ,  u n t i l  t h e  n e x t  c e n s u s  o r  h o u s i n g  survey^ 
h o w e v e r ,  i t  w i l l  be i m p o s s i b l e ,  s a t i s f a c t o r i l y  t o  e s t i m a t e  
t h e  d e g r e e  o f  o v e r c r o w d i n g  i n  t h e  c i t y  i n  more r e c e n t  y e a r s .
We c a n ,  n e v e r t h e l e s s ,  f a i r l y  s a f e l y  assume t h a t  t h e  l a r g e  
f a m i l i e s  who f o r m e r l y  l i v e d  i n  t h e  s lums i n  c o n d i t i o n s  of  
g r o s s  o v e r c r o w d i n g  and who now l i v e  i n  r e h o u s i n g  a r e a s  i n  
h o u s e s  o f  many more a p a r t m e n t s  a r e  no l o n g e r  l i v i n g  i n  su ch
g r o s s l y  o v e r c ro w d e d  c o n d i t i o n s .
W hile  t h e  d e t a i l s  o f  t h i s  i n t e r n a l  m i g r a t i o n  o f  p o p u l a t i o n  
a r e  i n c o m p l e t e  and  c o n f u s i n g ,  enough  h as  b ee n  s a i d  t o  i n d i  
c a t e  t h a t  i t s  main  f e a t u r e s  a r e  a f a l l i n g  c h i l d  p o p u l a t i o n
i n  t h e  most  o v e rc ro w d e d  d i s t r i c t s  and an  i n c r e a s i n g  c h i l d
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p o p u l a t i o n  i n  d i s t r i c t s  where  o v e r c ro w d in g  i s  l e a s t .
H av in g  now fo rm ed  t h e  f o u r  g r o u p s  and h a v i n g  o b t a i n e d ,  
f o r  e a c h  o f  t h e  t h r e e  Q u in q u e n n ia ,  t o t a l  and c h i l d  p o p u l a t i o n s  
f o r  e a c h  g r o u p ,  we come now t o  t h e  c o l l e c t i o n  o f  t h e  g ro u p .  
M o r b i d i t y ,  M o r t a l i t y ,  and f a t a l i t y  r a t e s .
The a c t u a l  num bers  o f  c a s e s  and d e a t h s  f o r  e a ch  d i s e a s e ,  
i n  e a c h  s i n g l e  w ard  f o r  e a ch  y e a r  o f  t h e  f i f t e e n  y e a r s  com­
p r i s i n g  t h e 1 t h r e e  q u i n q u e n n i a  were  a b s t r a c t e d  f rom th e  P u b l i c  
H e a l t h  D e p a r tm e n t  r e c o r d s ;  a g g r e g a t e d  f o r  e a c h  q u in q u en n iu m ;  
an d ,  a l l o c a t i n g  t h e  a g g r e g a t e  f o r  ea c h  ward t o  t h e  g roup  
c o n t a i n i n g  t h e  w a rd ,  d i s t r i b u t e d  among t h e  f o u r  g r o u p s .  Thus 
were  f o u n d  t o t a l  num bers  o f  c a s e s  and d e a t h s  f o r  e ac h  g ro u p  
f o r  e a c h  q u in q u e n n iu m .  These f i g u r e s  a r e  i n c l u d e d  i n  T ab le  
70.  From t h e s e  t o t a l s  we s h a l l  l a t e r  c a l c u l a t e  g ro u p  f a t a l i t y  
r a t e  s .
With  t h e  t o t a l  c a s e s  and d e a t h s  i n  T a b le  70, and t h e  g ro u p  
p o p u l a t i o n s  i n  T a b le  68, i t  i ’s now p o s s i b l e  t o  c a l c u l a t e  g ro u n  
r a t e s .  I n  t h e  f o u r  p a r t s  o f  T a b le  70, a r e  g i v e n ,  f o r  e a c h  o f  
t h e  f o u r  d i s e a s e s ,  c a s e  and d e a t h  r a t e s ,  i )  p e r  10 0 ,0 0 0  g r o u p  
p o p u l a t i o n ,  and i i )  p e r  1 0 0 ,0 0 0  ( " u n d e r  5 y e a r s " )  g ro u p  c h i l d  
p o p u l a t i o n .  As h a s  b e e n  m e n t io n e d  b e f o r e ,  t h e  u n d e r  f i v e  y e a r s  
c h i l d  p o p u l a t i o n s  may be r e g a r d e d  a s  i n d i c e s  of  t h e  t o t a l  
c h i l d  p o p u l a t i o n s .
The c a s e  and  d e a t h  r a t e s  i n  Table  70 a r e  c o m o l i c a t e d  by t h e
v a r y i n g  t r e n d  o f  t o t a l  m o r b i d i t y  and m o r t a l i t y  o f  t h e  d i s e a s e s  
f o r  t h e  w ho le  c i t y .  T h i s  r e n d e r s  a c o m p a r a t i v e  i n t e r p r e t a t i o n
Table 70 .
5-Year Totals of Cases and Deaths in Ward Croups, with 5-Year Case 
and Death Hates per 100,000 Total and 100,000 Child Populations®
Scarlet Fever Cases Deaths
Croup 1921-25 1929-331!1959-43 1921-25 1929-33 1939-43
1 Total 1626 3320 1544 22 51 4
Rate (Total) 1275 2441 831 17 23 2.2
Rate (Child) 22699 52888 15196 307 494 39
2 Total 5620 5920 1769 54 61 4
Rate (Total) 1845 2814 1010 28 29 2.3
Rate (Child) 20537 36609 15153 303 377 30
3 Total 7550 15292 6210 147 147 21
Rate (Total) 1488 5055 1298 29 29 4 .4
Sate (Child) 13703 32128 15631 267 309 46
4 Total 4021 7135 2839 112 86 15
Rate (Total) 1507 2953 1379 42 36 6.3
Rate (Child) 11898 25736 12696 331 510 58
City Total 16817 31667 12562 335 325 42
Rate (Total) 
Rate (Child)
1532
14777
2911
32395
1183
13512
31
294
30
532
4 .0
46
Table 70 ( continued) 0
Diphtheria Cases
Group I92I-25 1929-33
1 Total 686 792
Rate (T otal) 538 582
Rate (C hild) 9577 12617
2 Total 1684 2092
Rate (T otal) 00 00 994
Rate (C hild) 9461 12937
3 Total 4090 5252
Rate (T otal) 806 1049
Rate (C hild) 7425 11034
4 Total 2032 2561
Rate (T otal) 761 1060
Rate (Child) 6013 9238
City Total 8492 10697
Rate (T otal) 773 983
Rate (Child) 7462 10943
Deaths
1959-43 1921-25 1929-33 1939-45
1418 35 32 48
763 27 24 26
13956 489 510 472
2662 92 100 89
1520 47 48 51
19792 517 618 662
9546 339 281 378
1955 67 56 79
20514 615 590 830
4244 183 186 191
2061 69 77 93
18979 541 671 854
17670 649 599 706
1691 59 55 68
19313 570 613 772
Table 70 (continued)*
Measles Cases Deaths
Group 1921-25 1929-53 1939-43 1921-25 1929-35 1939-43
1 Total 2911 2825 3441 27 13 8
la t e  (T otal) 2285 2076 1852 21 10 4
Rate (Child) 40658 44970 53866 377 207 79
2 Total 7916 6849 5650 292 98 24
Rate (T otal) 4055 3255 2085 149 47 14
Rate (Child) 44472 42554 27138 I640 606 178
3 Total 21431 18995 14650 1219 468 103
Rate (T otal) 4224 5795 5058 240 94 22
Rate (Child) 38897 59908 32115 2212 983 226
4 Total 14028 11197 7695 1022 362 69
Rate (T otal) 3256 4654 5737 383 150 34
Rate (Child) 41509 40588 34412 3024 1506 309
City Total 46286 59864 29416 2560 941 204
Rate (T otal) 4215 3664 2815 233 86 20
Rate (C hild) 40672 40781 32152 2249 963 225
Table 70 ( cont inued)»
Whooping Cough Cases Deaths
Group 1921-25 1929-53
1 Total 2255 2096
Rate (T otal) 1769 1541
Rate (Child) 31480 33389
2 Total 6577 5403
Rate (T otal) 3352 2568
Rate (Child) 36950 33412
3 Total 18917 14892
Rate (T otal) 3729 2975
Rate (Child) 34334 31288
4 Total 12442 8274
Rate (T otal) 4662 3425
Rate (Child) 36816 29844
City Total 40191 30665
Rate (T otal) 5660 2818
Rate (C hild) 35316 31370
1939-43 1921-25 1929-33 1939-43
2654 47 27 24
1428 37 20 15
26121 656 450 236
3100 302 184 75
1770 154 87 45
25049 1697 1158 558
12347 1193 629 295
2581 235 126 62
27102 2165 1322 648
6513 910 453 179
3163 541 187 87
29126 2695 1654 800
24614 2452 1295 573
2355 223 119 55
26903 2155 1523 626
s o i n e ^ ‘-‘t  d i f f i c u l t .  Some a d j u s t m e n t  i s  t h e r e f o r e  d e s i r a b l e
hi
t o  e 1 i r j i t e  t h e  e f f e c t  o f  t h e  t o t a l  t r e n d .
A c c o r d i n g l y ,  we s h a l l  r e p r e s e n t  t h e  r a t e s  f o r  t h e  whole  
c i t y  f o r  e a c h  d i s e a s e  i n  each  qu inquenn ium  a s  100, and e x p r e s s  
t h e  g r o u p  r a t e s  a s  p r o p o r t i o n s  o f  t h e  c i t y  r a t e s .  Thus t h e  
c i t y  r a t e s  r e m a i n  a t  a c o n s t a n t  l e v e l .
T a b le  71 shows t h e  r e s u l t s  o f  t h i s  m anoeuvre .  The Table  
c o n s i s t s  o f  two p a r t s :  a )  P r o p o r t i o n a t e  g ro u p  c a se  and d e a t h  
r a t e s  b a s e d  on t o t a l  g r o u p  p o p u l a t i o n s ,  and b )  P r o p o r t i o n a t e  
g r o u p  c a s e  and d e a t h  r a t e s  b a s e d  on g ro u p  c h i l d  p o p u l a t i o n s .
Le t  u s  i n  t h e  ^ i r s t  p l a c e  l o o k  a t  t h e  g e n e r a l  p i c t u r e  
p r e s e n t e d  i n  t h e  t a b l e  w i t h o u t  p a r t i c u l a r  r e g a r d  t o  d i f f e r e n c e s  
b e tw e e n  t h e  t h r e e  t i m e - p e r i o d s .
C o n s i d e r i n g ^ f i r s t , t h e  case  r a t e s  b a s e d  on t o t a l  p o p u l a t i o n ,  
i n  S c a r l e t  F e v e r ,  we f i n d  some e v id e n c e  o f  a weak p o s i t i v e  
c o r r e l a t i o n  w i t h  room d e n s i t y ,  i . e .  t h e  p r o p o r t i o n a t e - r a t e s  
i n  Groups  15 and 4 a r e  h i g h e r  t h a n  t h o s e  i n  Groups  1 and 2 .
J-n D i p h t h e r i a  t h e  c o r r e l a t i o n  i s  -• . ■ , on t h e  w h o le ,  s t r o n g e r
i n  M e a s l e s ,  and i n  Whooping Cough i t  i s  v e r y  s t r o n g .
W ith  d e a t h  r a t e s  b a s e d  on t o t a l  p o p u l a t i o n  t h e r e  i s ,  i n  
e a c h  d i s e a s e ,  a  s t r o n g  p o s i t i v e  c o r r e l a t i o n .
mow t u r n i n g  t o  e a s e  r a t e s  b a s e d  on c h i l d  p o p u l a t i o n ,  m  
S c a r l e t  F e v e r ,  t h e  c o r r e l a t i o n  i s  n e g a t i v e .  I n . D i p h t h e r i a  
a n e g a t i v e  c o r r e l a t i o n  i n  t h e  ' i r s t  two p e r i o d s  becomes  p e r ­
h ap s  a weak p o s i t i v e  i n  t h e  t h i r d .  In  M e a s le s  and Whooping 
Cough, t h e r e  i s  no e v i d e n c e  of  o o A i v e  o r  n e g a t i v e  c o r r e l a t i o n .
W ith  d e a t h  r a t e s  b a s e d  on c h i l d  p o p u l a t i o n  t h e  c o r r e l a t i o n
Table 71*
P ro p o rt io n a te  Group Case and Death Pates in  each Quinquennium, the  
C ity  Rate taken as ICO in  each Quinquennium*
A* Rates based on Total Population*
Case Rates Death Rates
1921-25 1929-33 1939-43 1921-25 1929-33 1939-43
Lty
roup
100
S c a r le t  Fever
100 100 100 100 100
1 83 84 70 55 77 55
2 120 97 85 90 97 58
3 97 105 110 94 97 110
4 98
D iph theria
101 117 135 120 158
1 70 59 45 46 44 38
2 111 101 90 80 87 75
3 104 107 115 114 102 116
4 98
Measles
108 122 117 140 137
1 54 57 66 9 12 20
2 96 89 74 64 55 70
3 100 104 109 103 109 110
4 125
Whooping Cough
126 133 I 64 174 170
1 48 55 61 17 17 24
2 92 91 75 69 73 78
3 102 106 110 105 106 113
4 127 122 134 153 157 158
Table 71 (continued)
B* R ates based on C hild Population*
Case Rate3 
1921-25 1929-35 1939-45 
C ity  100 100 100
Group S c a r le t  Fever
1 154 163 112
2 138 113 97
3 93 99 101
4 81 79 94
1
D iph theria
128 115 72
2 127 118 102
3 99 101 106
4 81 84 98
1
Measles
100 110 105
2 109 104 84
3 96 98 100
4 102 99 107
1
Whooping Cough 
89 106 97
2 105 107 86
3 97 100 101
4 104 95 108
Death Rates
1921-25 1929-33 1939-45
100 100 100
104 149 85
105 114 65
91 95 100
113 95 126
86 83 61
91 101 86
108 96 108
95 109 111
17 21 35
73 63 80
98 102 101
154 136 139
30 33 58
79 86 89
100 100 104
125 124 128
I l l
i n  S c a r l e t  F e v e r  i s  v a r i a b l e  — i n d e f i n i t e  i n  t h e  f i r s t  
p e r i o d ,  n e g a t i v e  i n  t h e  s e c o n d ,  and p o s i t i v e  i n  t h e  t h i r d #
I n  D i p h t h e r i a  t h e r e  i s  a m o d e ra te  p o s i t i v e  c o r r e l a t i o n .  In  
M e a s l e s  and 7/hooping Cough t h e r e  i s  a s t r o n g  p o s i t i v e  c o r r e l -  
a t  i  o n .
T h e se  r e s u l t s  a r e  c l o s e l y  c o n s i s t e n t  w i t h  t h o s e  r e v e a l e d  
by  t h e  c o e f f i c i e n t s  o f  c o r r e l a t i o n  p r e s e n t e d  i n  t h e  p r e v i o u s  
s e c t i o n ,  ( T a b l e  6 0 ) .  I n d e e d  t h e y  c o u ld  n o t  v e r y  w e l l  be 
e x p e c t e d  t o  be o t h e r w i s e ,  s i n c e  we have a p p l i e d  what  i s  
f u n d a m e n t a l l y  t h e  same p r o c e s s  o f  a n a l y s i s  t o  s i m i l a r  d a t a  
o v e r  p r a c t i c a l l y  t h e  same p e r i o d  of  t i m e .
These  c o r r e l a t i o n s  i n  T a b le  71,  r e m a in ,  on t h e  whole,  
c o n s t a n t  i n  d i r e c t i o n  d u r i n g  t h e  t h r e e  q u i n q u e n n i a ,  The 
o n l y  e x c e p t i o n s  a r e ,  1) t h e  D i p h t h e r i a  ca se  r a t e s  b a s e d  on 
c h i l d  p o p u l a t i o n  w h ic h  changed  t h e i r  d i r e c t i o n  o f  c o r r e l a t i o n  
f rom  a d e f i n i t e  n e g a t i v e  i n  1929-33 t o  a l e s s  d e f i n i t e  p o s i t i v e  
i n  1 9 3 9 - 4 3 ;  a n d ,  i i )  t h e  S c a r l e t  F e v e r  d e a t h  r a t e s  b a s e d  on 
c h i l d  p o p u l a t i o n  w h ic h ,  w h i l e  showing a t e n d e n c y  t o w a r d s  
p o s i t i v e  c o r r e l a t i o n  i n  t h e  f i r s t  and t h i r d  p e r i o d s ,  show 
a q u i t e  d e f i n i t e  n e g a t i v e  c o r r e l a t i o n  i n  t h e  m id d le  p e r i o d .
So f a r  we have  added  l i t t l e  t o  what  h a s  a l r e a d y  b e e n  
l e a r n e d  i n  t h e  p r e v i o u s  s e c t i o n  f rom t h e  c a l c u l a t i o n  o f  c o e ­
f f i c i e n t s  o f  c o r r e l a t i o n .  I t  i s  p ro p o s e d  now t o  examine t h e  
t r e n d  o f  i n c i d e n c e  i n  e a c h  g ro u p  o v e r  t h e  t h r e e  q u i n q u e n n i a  
w i t h  t h e  o b j e c t  o f  a s c e r t a i n i n g  w h e t h e r  c h a n g e s  m  t h e  t o t a l
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n um bers  01 c a s e s  and. d e a t h s  have b e e n  e v e n l y  d i s t r i b u t e d  
among t h e  g r o u p s  o r  w h e t h e r  a r e l a t i v e  r i s e  o r  f a l l  i n  i n c i d ­
ence  h a s  b e e n  occu i r ing  i n  any o f  t h e  f o u r  g r o u p s .
I n  T a b le  71 t h e  r a t e s  f o r  t h e  whole c i t y  were  h e l d  c o n s t a n t  
a t  100 i n  e a c h  p e r i o d ,  t h e  p u rp o se  b e i n g  t o  e l i m i n a t e  t h e  
o b s u r i n g  i n f l u e n c e  o f  ch an g e s  i n  t h e  t o t a l  r a t e s  f o r  th e  c i t y ,  
and  so make e a s i e r  t h e  r e c o g n i t i o n  of  t h e  g e n e r a l  s t a t e  o f  
c o r r e l a t i o n  b e t w e e n  t h e  r a t e s  and t h e  room d e n s i t i e s  o f  t h e  
g r o u p s .  Our o b j e c t  now i s  no l o n g e r  t o  examine t h e  g e n e r a l  
s t a t e  o f  c o r r e l a t i o n  b u t  t o  s t u d y  t h e  t r e n d  o f  t h e  c a s e  and 
d e a t h  r a t e s  w i t h i n  e a c h  o f  t h e  g r o u p s .  We s h a l l ,  t h e r e f o r e ,  
d i s p e n s e  w i t h  t h e  a s s u m p t i o n  o f  a c o n s t a n t  t o t a l  r a t e  f o r  
t h e  c i t y ,  an  a s s u m p t i o n  w h ic h  m ight  now cau se  a d e g re e  of  
c o n f u s i o n  s i n c e  d e a t h  r a t e s  w h ich  we know t o  be f a l l i n g ,  m ight  
a p p e a r  t o  be r i s i n g .  R e t u r n i n g  t o  T a b le  70, we s h a l l  assume 
t h e  c a s e  and  d e a t h  r a t e s  f o r  e a c h  d i s e a s e , -  L i n  e a c h  g ro u p  
and f o r  t h e  c i t y ,  t o  be 100 i n  t h e  1921-25 qu in q u en n iu m ,  and 
we s h a l l  e x p r e s s  e a c h  o f  t h e  1929-33 and 1939-43 r a t e s  a s  a 
p r o p o r t i o n  o f  t h e  c o r r e s p o n d i n g  r a t e  f o r  192 1 -2 5 .  C a r r y i n g  
ou t  t h i s  p r o c e d u r e  y i e l d s  T a b le  72.
I t  w i l l  be n o t e d  f rom  t h i s  Tab le  t h a t  t h e  f i g u r e s  f o r  t h e  
c i t y  do n o t  i n v a r i a b l y  l i e  w i t h i n  t h e  r a n g e  o f  t h e  g ro u p  
f i g u r e s ,  a s  we might  have e x p e c t e d  them t o  do .  Why t h i s  can  
be so w i l l  be r e a l i s e d  when i t  i s  remembered t h a t  t h e  f i g u r e s  
r e p r e s e n t  n o t  t r u e  r a t e s  b u t  p r o p o r t i o n a t e  r a t e s ,  i . e .  r a t i o s
o f  t h e  1 9 2 9 -3 3  and 1939-43  r a t e s  t o  t h e  1921-25 r a t e s ,  t h e
Table 72.
P ro p o rtio n a te  Group Case and Death Rates in  Quinquennia, the 
R ates in  1921-25 being  taken as 100.
A. R ates based on T o tal P o p u la tio n .
Case Rates Death Rates
GrouP 1921-25 1929-35 1939-43 1921-25 1929-35 1959-43
S c a r le t  Fever
1 100 192 65 100 136 152 100 153 55 100 104 8.2
3 100 206 87 100 100 15
4 100 196 92 100 86 15City 100
D iph the ria
190 78 100 97 15
1 100 108 142 100 89 96
2 100 116 178 100 102 109
5 100 230 245 100 84 118
4 100 140 271 100 112 135
City 100
Measles
127 219 100 93 115
1 100 91 81 100 48 19
2 100 81 52 100 32 9 .4
3 100 90 73 100 39 9.2
4 100 88 71 100 53 8.9
City 100
Whooping Cough
87 67 100 37 8.6
1 100 87 81 100 54 55
2 100 77 55 100 57 28
3 100 80 69 100 54 26
4 100 74 68 100 55 25
City 100 77 64 100 53 25
Table 72 (continued)
B. R ates based on C hild P opu la tio n .
Case Rates Death Rates
Group 1921-25 1929-35 1939-43 1921-25 1929-33 1959^43
1
S c a r le t Fever 
100 255 67 100 161 152 100 181 65 100 125 9<
3 100 235 99 100 116 17
4 100 216 107 100 94 18
C ity 100 I 89 92 100 113 16
1
D ip h th e ria
100 132 146 100 104 97
2 100 137 209 100 119 128
3 100 149 277 100 96 155
4 100 154 515 100 124 158
C ity 100 147 259 100 108 136
1
Measles
100 111 83 100 55 21
2 100 95 61 100 37 11
3 100 102 85 100 45 10
4 100 98 85 100 45 10
C ity 100 100 79 100 43 10
1
Whooping Cough 
100 106 83 100 66 55
2 100 90 63 100 67 35
3 100 91 79 100 61 50
4 100 81 79 100 61 50
C ity 100 89 76 100 61 29
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l a t t e r  b e i n g  r e p r e s e n t e d  as  100; and t h e  c i t y  f i g u r e s  a r e  
e q u i v a l e n t  t o  t h e  r a t i o s  o f  t h e  w e i g h t e d  a v e r a g e s  o f  t h e  
o r i g i n a l  g r o u p s  r a t e s ,  w e i g h t e d  a v e r a g e s  i n  which  t h e  r e l ­
a t i v e  s i z e  o f  t h e  w e i g h t s ,  ( t h e  g ro u p  p o p u l a t i o n s ) ,  a r e  s u b j e c t  
t o  c o n s i d e r a b l e  v a r i a t i o n .  P e r h a p s  a c o m p l e t e l y  im a g i n a r y  
f u l l y - w o r k e d  a r i t h m e t i c  example w i l l  c l a r i f y  t h e  meaning  of  
t h e  l a s t  s e n t e n c e .  T h i s  i s  done i n  T ab le  73, i n  ivhich we 
see  t h a t  t h e  f i n a l  f i g u r e  f o r  t h e  c i t y  l i e s  w e l l  o u t s i d e  
t h e  r a n g e  o f  t h e  f i g u r e s  f o r  t h e  g r o u p s .
L o o k in g  now a t  T a b le  72,  l e t  u s  examine t h e  t r e n d s  w i t h i n  
t h e  g r o u p s  rem e m b er in g  t h a t  th e  r a t e s  f o r  each  g ro u p  a r e  
p re su m e d  t o  s t a r t  a t  100. O b v io u s ly ,  t h e  t r e n d s  i n  t h e  
two p a r t s  o f  t h e  t a b l e  — r a t e s  b a sed  on t o t a l  p o p u l a t i o n ,  
and r a t e s  b a s e d  on c h i l d  p o p u l a t i o n  — a r e  c l o s e l y  s i m i l a r  
and  i t  i s  u n n e c e s s a r y  t o  c o n s i d e r  the®  s e p a r a t e l y .
We s h a l l  commence w i t h  c a s e - r a t e s .  I n  S c a r l e t  F e v e r  a 
r i s e  i n  p r e v a l e n c e  i n  t h e  m idd le  p e r i o d  h a s  been  s h a r e d  f a i r l y  
e q u a l l y  by  a l l  g r o u p s .  The s u b s e q u e n t  f a l l  i n  p r e v a l e n c e  
h a s  t a k e n  p l a c e  t o  a g r e a t e r  e x t e n t  i n  Groups 1 and 2 t h a n  
i n  Group 3 and 4 .  I n  D i p h t h e r i a ,  t h e  i n c r e a s e d  p r e v a l e n c e  
h a s  i n v o l v e d  t h e  w orse  g ro u p s ,  3 and 4 ,  much more t h a n  t h e  
b e t t e r  g r o u p s ,  Groups  i  and 2 .  M e as le s  and Whooping Cough 
c a s e  r a t e s  b o t h  show a f a l l  i n  a l l  g ro u p s ,  w hich  i s  g r e a t e s t  
i n  Group 2 and l e a s t  i n  Group 1* S c a r l e t  F e v e r  and D i p h t h e r i a  
b eh a v e  i n  one way and show a r e l a t i v e  i n c r e a s e  i n  p r e v a l e n c e
i n  t h e  two most o v e rc ro w d e d  g r o u p s .  On t h e  o t h e r  h an d ,
Table 73.
Im aginary EJxample of the  C alcu la tio n  of P ro p o rtiona te  
Group R ates , the Rates in  1921-25 being  taken as 100.
Case Rates f o r  1921-25
Group P o p u la tio n  Number of Cases Case Rate p e r 1,000
1 1000 2 2
2 2000 2 1
3 4000 4 1
4 3000 12 4
C ity 10000 20 2
Case R ates fo r  1929-33
1 2000 3 1.5
2 3500 2 0.57
3 3500 2 0.57
4 looo 3 3
C ity 10000 10 1
P ro p o rtio n a te  Rates fo r  1929-33» the Rates fo r  1921-25
taken  as 100.
Group 1921-25 1929-35
1 100 75
2 100 57
3 100 57
4 100 75
C ity 100 50
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M e a s le s  and Whooping Cough show a r e l a t i v e  i n c r e a s e  i n  p r e v ­
a l e n c e  i n  t n e  l e a s t  overc row ded  g roup  ( n o t  s h a re d  by t h e  n e x t  
l e a s t  o v e rc ro w d e d  g r o u p ) .
With d e a t h  r a t e s ,  a g a i n  S c a r l e t  F e v e r  and D i p h t h e r i a  b e ­
have  i n  one way, and M easles  and Whooping Cough i n  a n o t h e r .  
Th® g r e a t e s t  r e l a t i v e  f a l l s  i n  d e a t h  r a t e  f o r  S c a r l e t  F e v e r  
a r e  i n  t h e  two b e s t  g r o u p s .
i n  D i p h t h e r i a ,  t h e  defcth r a t e  has  r i s e n  l e s s  i n  Croup 2 
t h a n  i n  C roups  3 and 4 ,  and i t  has  f a l l e n  i n  Group 1. On 
t h e  o t h e r  hand ,  i n  M e a s le s  and Whooping Cough t h e  f a l l s  i n  
d e a t h  r a t e s  a r e  l e a s t  i n  t h e  b e t t e r  g ro u p s ,  and c e r t a i n l y  
l e a s t  o f  a l l  i n  Group 1.
B e f o r e  i n t r o d u c i n g  Tab le  72, t h e  t a b l e  we have J u s t  b e e n  
e x a m i n i n g ,  i t  was p o i n t e d  out  t h a t  i n  i t  t h e  ca.se and d e a t h  
r a t e s  f o r  t h e  c i t y  a s  a whole had been  a l lo w e d  f reedom  t o  
v a r y  i n  p r o p o r t i o n  t o  t h e i r  a c t u a l  b e h a v i o u r  d u r i n g  t h e  t h r e e  
q u i n q u e n n i a .  As a m a t t e r  of  i n t e r e s t ,  and n o t  r e a l l y  in  
t h e  hope o f  e l i c i t i n g  f u r t h e r  i n f o r m a t i o n ,  an  a d d i t i o n a l  
t a b l e ,  T a b le  74, h a s  been  p r e p a r e d ,  in  which  th e  two a s s u m p t ­
i o n s  made i n  T a b le  71 and Table  72 have b e en  combined.  Thus ,  
t h e  r a t e s  f o r  t h e  whole  c i t y  have h e en  h e l d  c o n s t a n t  a t  100,  
and  s i m i l a r l y  t h e  r a t e s  f o r  1921-25 have a l s o  heen  h e l d  
c o n s t a n t  a t  100 .  T h i s  o f  c o u r se  g i v e s  a f a l s e  p i c t u r e ;  
p e r i o d s  o f  i n c r e a s e d  p r e v a l e n c e  i n  S c a r l e t  F e v e r  and D ip h ­
t h e r i a  d i s a p p e a r ,  and we ho l o n g e r  see t h e  f a l l  i n  d e a t h  
r a t e s  t h a t  o c c u r r e d  i n  ea ch  d i s e a s e  e x c e p t  i n  D i p h t h e r i a .
T h i s  t a b l e  t e l l s  u s  no more t h a n  we a l r e a d y  know from t h e
Table 74.
P ro p o rtio n a te  Group Case and Death Rates, the Rates fo r  the Whole 
City be ing  he ld  Constant, and the 1921-25 Rates being taken as 100.
A. Based on T o ta l  Popula tion .
Case Rates Death Rates
Group 1921-25 1929-33 1939-43 1921-25 1929-33 1939-43
S c a r le t  ffever
1 100 101 84 100 140 100
2 100 81 71 100 108 64
3 100 108 113 100 103 117
4
D ip h th eria
100 103 119 100
6
89 117
1 100 84 64 100 96 83
2 100 91 81 100 109 94
3 100 103 111 100 89 102
4
M easles
100 110 124 100 120 117
1 100 106 122 100 133 222
2 100 93 77 100 86 109
5 100 104 109 100 106 107
4
whooping
100
Cough
101 106 100 106 104
1 100 115 127 100 100 141
2 100 99 82 100 106 113
3 100 104 108 100 101 108
4 100 96 106 100 103 103
Table 74 {continued).
B. R ates Based on Child Population .
Case Rates Death Rates
Group 1921-25 1929-33 1939-43 1921-25 1929-33 1939-43
S c a r le t  Fever
1 100 106 73 100 143 82
2 100 82 70 100 111 63
3 100 106 109 100 102 110
4 100 98 116 100 82 112
D ip h th eria
1 100 90 56 100 97 71
2 100 93 80 100 111 93
3 100 102 107 100 89 100
4 100 104 121 100 115 117
Measles
1 100 110 105 100 124 206
2 100 93 77 100 86 110
3 100 102 104 100 104 103
4 100 97 105 100 101 104
Whooping Cough
1 100 119 109 100 110 127
2 100 102 82 100 109 113
3 100 103 104 100 100 104
4 100 91 104 100 99 102
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two e a r l i e r  o n e s ,  th o u g h  i t  does  b r i n g  out i n  p e rh a p s  a 
more s t r i k i n g  f a s h i o n  t h e  r e l a t i v e  d i f f e r e n c e s  i n  t h e  b e ­
h a v i o u r  o f  t h e  f o u r  d i s e a s e s  among t h e  f o u r  g ro u p s  o f  th e  
p o p u l a t i o n .
Group F a t a l i t y  R a t e s .
From t h e  f i g u r e s  f o r  th e  a c t u a l  numbers o f  c a s e s  and 
d e a t h s  g i v e n  i n  T a b le  70, we can c a l c u l a t e  f a t a l i t y  r a t e s  
f o r  e a c h  g r o u p  a t  each  p e r i o d  o f  t im e .  These  f a t a l i t y  r a t e s  
a r e  g i v e n  i n  T a b le  75.
As t h e  r a t e s  s t a n d ,  we see an obv ious  p o s i t i v e  c o r r e l a t i o n  
i n  e v e r y  i n s t a n c e  be tw een  f a t a l i t y  r a t e s  and g roup  room 
d e n s i t i e s ,  c o n f i r m i n g  th e  f i n d i n g s  i n  th e  p r e v i o u s  s e c t i o n  
by t h e  c a l c u l a t i o n  o f  c o e f f i c i e n t s  of  c o r r e l a t i o n .
F o l l o w i n g  th e  same p r o c e d u r e s  t h a t  were a d o p te d  i n  th e  
s t u d y  o f  t h e  g r o u p  case  and d e a t h  r a t e s  above ,  we may f i r s t  
h o l d  t h e  c i t y  f a t a l i t y  r a t e s  c o n s t a n t  a t  100 f o r  each  q u i n ­
quennium, (T a b le  7 6 ) ,  and second ,  we may g iv e  t h e  c i t y  r a t e s  
f r e e d o m  t o  change  i n  t h e i r  n a t u r a l  manner b u t  e x p r e s s  a l l  
t h e  r a t e s  f o r  t h e  1921-25 p e r io d  as  100, (T a b le  7 7 ) .  The 
t h i r d  p r o c e d u r e ,  t h e  c o m b in a t io n  o f  t h e  f i r s t  two, h as  n o t  
b e e n  r e p e a t e d .
T a b le  76, i l l u s t r a t e s  a g a in ,  i n  a c l e a r  f a s h i o n ,  t h e  h i g h  
d e g r e e  o f  p o s i t i v e  c o r r e l a t i o n  t h a t  we have j u s t  s e en  i n  
T ab le  75 .  T h i s  h i g h  d eg re e  of  c o r r e l a t i o n  does  n o t  seem t o  
be m a rk e d ly  d i m i n i s h i n g ,  th o u g h  t h e r e  a re  i n d i c a t i o n s  o f  a
Table 75.
Group F a ta lity  Rates for  each Quinquennium.
Group 1921-25 1929-33
Scarlet Fever
1 1.35 0.93
2 1.49 1.03
3 1.95 0.96
4 2.79 1.21
City 1,99 1.03
Diphtheria
1 5.10 4.04
2 5.46 4.78
3 8.29 5.35
4 9*01 7.26
City 7.64 5.60
Measles
1 0*93 O.46
2 3.69 1*43
3 5.69 2*46
4 7.28 3.23
C ity 5.55 2.36
Whooping Cough
1 2.08 1.29
2 4.59 3.41
3 6.31 4.22
4 7.32 5.48
C ity 6.10 4.22
1939-43
0.26
0.23
0.34
O.46
0.34
3.38
3.34
4.04
4.50
4.00
0.23
0.66
0.70
0.85
0.69
0.90
2.42
2.39
2.75
2.33
Table 76.
Proportionate Group F ata lity  Rates. City F a ta lity  Rate -  100.
Group 1921-25 1929-33 1939-43
S carle t Fever
1 68 90 76
2 75 100 68
3 98 93 100
4 140 117 155
C ity 100 100 100
D iphtheria
1 67 72 85
2 71 85 84
3 109 96 101
4 118 130 113
City 100 100 100
Measles
1 17 19 33
2 67 61 96
3 103 104 101
4 132 137 123
City 100 . 100 100
Whooping Cough
Table 77.
Proportionate Group F ata lity  Rates. 1921-25 Rates -  100.
Group 1921-25 1929-53 1959-43
S carle t Fever
1 100 69 19
2 100 69 15
3 100 49 17
4 100 43 16
City 100 52 17
D iphtheria
1 100 79 66
2 100 88 61
3 100 65 49
4 100 81 50
City
4
City
100 73 52
Measles
1 100 49
2 100
3
Whooning Cough
1 100
2 100
5 100
4 100
City 100
39
45 \l44 12
43 12
100 43 }2
100 4 
100
62 45
74 53
67 38
75 38
69 38
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l e s s e n i n g  d i f f e r e n c e  be tween  th e  b e s t  g ro u p s  and th e  w o r s t .
I n  T a b le  77,  t h e  i n d i c a t i o n s  of  c o r r e l a t i o n  a re  removed 
by g i v m g  e a c h  g ro u p  th e  same i n i t i a l  p r o p o r t i o n a t e  r a t e ,  
i . e . 100 .  The t a b l e  shows th e  d i r e c t i o n  ( i n v a r i a b l y  down­
w a r d s ) ,  and t h e  d e g re e  of  change in  th e  f a t a l i t y  r a t e s  of  
e a c h  g r o u p .  The b e h a v i o u r  of  e-.ch of  th e  d i s e a s e s  i n  r e l ­
a t i o n  t o  t h e  f o o r  g r o u p s  i s  f a i r l y  u n i fo r m .  We f i n d  a r a t h e r  
g r e a t e r  r e d u c t i o n  i n  f a t a l i t y  r a t e s  i n  th e  w o r s t  t h a n  i n  
t h e  b e s t  g r o u p s ,  th o u g h  th e  d i f f e r e n c e s  i n  t h e  r e d u c t i o n  
b e tw e e n  t h e  f o u r  g r o u p s  a r e  n o t ,  on th e  whole, ve ry  marked.  
The re  i s  how ever  a d e f i n i t e  t e n d e n c y  f o r  t h e  d i f f e r e n c e  i n  
r a t e s  b e tw e e n  t h e  b e s t  and w o r s t  g roups  t o  become l e s s ,  t h u s  
b r i n g i n g  a b o u t  a d i m i n i s h i n g  d e g re e  of  c o r r e l a t i o n  be tw een  
f a t a l i t y  r a t e s  and room d e n s i t y .
B e f o r e  c o n c l u d i n g  t h i s  s e c t i o n ,  l e t  u s  rev ie w  some of  t h e  
more s a l i e n t  f e a t u r e s  of  t h e  g roup  b e h a v i o u r  o f  t h e  f o u r  
d i s e a s e s  t h a t  have emerged from t h e s e  t a b l e s  of  g roup c a s e ,  
d e a t h ,  and f a t a l i t y  r a t e s .
Both S c a r l e t  F e v e r  and D i p h t h e r i a  case  r a t e s  a r e  becoming 
r e l a t i v e l y  l e s s  i n  t h e  b e s t  ( t h e  l e a s t  overc row ded)  g ro u p s  
and  r e l a t i v e l y  g r e a t e r  i n  t h e  w o r s t  g r o u p s ;  i f  o o e f f i o i e n t s  
o f  c o r r e l a t i o n  had  h e en  c a l c u l a t e d  f o r  ea ch  of  t h e  t h r e e  
q u i n q u e n n i a  b e tw e e n  case  r a t e s  and room d e n s i t y  we s h o u ld  
have  fo u n d  t h a t  th e  c o e f f i c i e n t s  were i n c r e a s i n g  in  p o s i t i v e  
v a l u e .  What was a s t r o n g  n e g a t i v e  c o r r e l a t i o n  be tw een  S c a r l e t
v nm r*hi Id p o p u l a t i o n  and room d e n s i t yF e v e r  c a se  r a t e s  b a s e d  on c n i i a  p y -
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has become a  weak n e g a t i v e  c o r r e l a t i o n ,  and. th e  c o r r e s p o n d i n g  
m odera te  n e g a t i v e  c o r r e l a t i o n  i n  D i p h t h e r i a  has  become a 
weak p o s i t i v e  c o r r e l a t i o n .
I n  m e a s l e s  and  Whooping Cough, r e l a t i v e l y  i n c r e a s e d  case  
r a t e s  have  o c c u r r e d  i n  Group 1, b u t ,  on t h e  o t h e r  hand,  t h e  
r a t e s  f o r  Group 2 have been  q u i t e  r a p i d l y  f a l l i n g .  J u s t  
what t h i s  means,  so f a r  a s  changes  i n  th e  s t a t e  o f  c o r r e l ­
a t i o n  b e tw e e n  c a se  r a t e s  and o v e rc ro w d in g  i s  co n c e rn e d ,  i s  
r a t h e r  d i f f i c u l t  t o  d e c i d e .  P r o b a b ly  t h e r e  i s  a s l i g h t  
change i n  t h e  n e g a t i v e  d i r e c t i o n .
I n  Group 1 i n  w h ic h ,  as  we saw e a r l i e r ,  t h e  p r o p o r t i o n  
of c h i l d r e n  i n  t h e  p o p u l a t i o n  h a s  n o t  f a l l e n ,  bu t  h a s ,  i n  
th e  l a s t  p e r i o d ,  shown a r i s e ,  an  a s s o c i a t e d  h a p p en in g  has  
b e en ,  t h e r e f o r e ,  a r e l a t i v e  r e d u c t i o n  in  case  r a t e s  i n  S c a r ­
l e t  F e v e r  and D i p h t h e r i a  and a r e l a t i v e  i n c r e a s e  i n  m e a s le s  
and Whooping Cough. The a p p a r e n t  e f f e c t  of  t h e  i n c r e a s i n g  
c h i l d  p o p u l a t i o n  seems t o  be t o  have i n c r e a s e d  t h e  i n c i d e n c e  
of  M e a s l e s  and Whooping Cough, and t o  have d e c r e a s e d  t h e  i n ­
c id e n c e  o f  S c a r l e t  F e v e r  and D i p h t h e r i a .
W i th  d e a t h  r a t e s ,  t h e  h ig h  s t a t e  of  p o s i t i v e  c o r r e l a t i o n  
b e tw een  o v e r c ro w d in g  and r a t e s  b a s e d  on t o t a l  p o p u l a t i o n  h as  
i n c r e a s e d  i n  S c a r l e t  F e v e r  and D i p h t h e r i a  and h a s  d i m i n i s h e d  
i n  M e a s l e s  and Whooping Cough. As w i t h  case  r a t e s  t h e  
change i n  c o r r e l a t i o n  i s  i n  a p o s i t i v e  d i r e c t i o n  i n  t h e  j i r s t  
two d i s e a s e s ,  and n e g a t i v e  i n  t h e  second  two.  S i m i l a r l y ,  
when d e a t h  r a t e s  a r e  b a s e d  on c h i l d  p o p u l a t i o n ,  a weak n e g -
118
a t i v e  c o r r e l a t i o n  in  S c a r l e t  F e v e r  becomes p o s i t iv e ,  a 
weak p o s i t i v e  c o r r e l a t i o n  i n  D i p h t h e r i a  becomes more s t r o n g l y  
p o s i t i v e  b u t ; i n  M eas les  and Whooping Cough, th e  s t r o n g  p o s i t i v e  
c o r r e l a t i o n  i s  r e d u c e d .  Whereas i n  S c a r l e t  F ev e r  and Diph­
t h e r i a  t h e  f a l l  i n  d e a t h  r a t e  i n  Groups 1 and 2 has  been  
g r e a t e r  t h a n  i n  t h e  o t h e r  g r o u p s ,  i n  M easles  and Whooping 
Cough t h e  f a l l  i n  d e a t h  r a t e ,  a t  l e a s t  i n  Group 1, has  been  
l e s s .
We saw t h a t  t h e  r e d u c t i o n  in  f a t a l i t y  r a t e s  has  been  f a i r l y  
e q u a l  among t h e  f o u r  g r o u p s ,  tho u g h  r a t h e r  l e s s  i n  Groups 
1 and 2 t h a n  i n  Group 3 and 4 ,  and t h a t  i n  t h i s  r e s p e c t  each  
o f  t h e  d i s e a s e s  h as  beh av ed  i n  s i m i l a r  f a s h i o n .  The d i f f e r ­
e n c e s  i n  b e h a v i o u r  o f  d e a t h  r a t e s  be tween  S c a r l e t  F ev e r  and 
D i p h t h e r i a  on t h e  one hand and M easles  and Whooping Cough 
on t h e  o t h e r  h a s  b e e n , t h e r e f o r e ,  due t o  a s i m i l a r  d i f f e r e n c e  
i n  t h e  b e h a v i o u r  of  case  r a t e s  r a t h e r  t h a n  t o  a d i f f e r e n c e  
i n  t h e  behaviour o f f a t a l i t y  r a t e s .
CHAPTER 4
Age of Attack in re la tio n  to Socia l 
Environment.
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S ect ion  1
Age o f  A t t a c k  i n  r e l a t i o n  t o  Room D e n s i t y  i n  a Group o f
Wards.
I n  C h a p t e r  2 we d e a l t  w i t h  v a r i a t i o n s  i n  t h e  age of  
a t t a c k  and o f  d e a t h  o v e r  a p e r i o d  o f  t h i r t y  y e a r s  f o r  th e  
c i t y  a s  a w h o le ,  no r e g a r d  b e i n g  p a id  t o  d i f f e r e n t  s o c i a l  
c l a s s e s  w i t h i n  t h e  c i t y *  I n  C h ap te r  3 ,  we s t u d i e d  th e  
c o r r e l a t i o n s  b e tw e en  s o c i a l  env ironm ent  and c a s e ,  d e a t h ,  
and  f a t a l i t y  r a t e s  no r e g a r d  b e in g  paid t o  t h e  age of  a t t a c k  
o r  o f  d e a th *  I n  t h i s  c h a p t e r  we s h a l l  cease  t o  c o n s i d e r  
t h e s e  c o r r e l a t i o n s  w i t h  s o c i a l  env ironm ent  bu t  s h a l l  look  
now i n t o  t h e  age o f  a t t a c k  of  each  d i s e a s e  i n  a number of  
w a rd s  o f  t h e  c i t y  i n  w h ich  t h e r e  a re  d i f f e r e n c e s  i n  t h e  d e g ­
r e e  o f  o v e r c r o w d i n g .
R e c o rd s  a r e  a v a i l a b l e ,  and were u sed  i n  p r e v i o u s  c h a p t e r s ,  
o f  t h e  a g e - d i s t r i b u t i o n  and th e  w a r d - d i s t r i b u t i o n  of  c a s e s  
i n  t h e  c i t y  a s  a w h o le .  No r e c o r d  i s  p r e p a r e d  o r  k e p t  i n  
t h e  P u b l i c  H e a l t h  Depar tm ent  of  th e  a g e - d i s t r i b t i t i o n  of  c a s e s  
i n  i n d i v i d u a l  w a r d s ,  i n f o r m a t i o n  which  i s  now r e q u i r e d  f o r  
t h e  p r e s e n t  i n v e s t i g a t i o n .  I t  was n e c e s s a r y ,  t h e r e f o r e ,  
f o r  t h e  p u r p o s e  of  a s c e r t a i n i n g  t h e  age of  c a s e s  i n  t h e  i n d i ­
v i d u a l  w ard s  t o  go back  t o  th e  o r i g i n a l  Annual R e g i s t e r s  i n  
w h ic h  e a c h  c a se  i s  e n t e r e d  when i t s  e x i s t e n c e  i s  known, 
amendments  b e i n g  l a t e r  made f o r  a l t e r e d  d i a g n o s e s .  These 
r e g i s t e r s ,  com p i led  i n  s e c t i o n s  f o r  ea ch  d i s e a s e
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and f o r  e a c h  o f  t h e  f i v e  d i v i s i o n s  of  th e  c i t y ,  g iv e  t h e  d a t e  
o f  r e p o r t i n g ,  number of  t h e  ward i n  which th e  case  o c c u r r e d ,  
age o f  th e  p a t i e n t ,  ad .dress ,  d a t e  o f  s i c k e n i n g ,  s c h o o l  a t t e n d ­
ed ,  and o t h e r  s i m i l a r  i n f o r m a t i o n .  These r e g i s t e r s  a r e  a v a i l ­
a b l e  f rom 19??  t o  1945 i n c l u s i v e .
To have gone t h r o u g h  th e  r e g i s t e r s  f o r  t h e s e  13 y e a r s ,  
and t o  have  c l a s s i f i e d  a l l  t h e  c a s e s  i n t o  wards  and a g e s ,  
would  have b e e n  a t a s k  o f  f o r b i d d i n g  magnitude and one which 
c o u l d  n o t  r e a d i l y  be r e n d e r e d  s im p l e r  by m e c h a n ic a l  methods 
o f  c l a s s i f i c a t i o n .
I t  was d e c i d e d  t h e r e f o r e ,  t o  c o n c e n t r a t e  upon on ly  two 
y e a r s ,  1933 and 1945,  and t o  in c lu d e  on ly  t h e  seven  wards  
c o m p r i s i n g  t h e  E a s t e r n  D i v i s i o n  of  Glasgow, namely  th e  wards  
numbered  1 t o  7. n e i t h e r  t h e  s e l e c t i o n  of  th e  y e a r s n o f  o f  
t h e  w a rd s  was random i n  t h e  t r u e  s e n s e .  The y e a r s  1933 and 
1945 were  s e l e c t e d  b ecau se  t h e y  were f i r s t  and l a s t  y e a r s  
f o r  w h ic h  t h e  r e q u i r e d  d a t a  was o b t a i n a b l e .  The seven  w ards  
o f  t h e  E a s t e r n  D i v i s i o n  were s e l e c t e d  in  p r e f e r e n c e  t o  a 
p u r e l y  random sample f rom t h e  38 wards  of  t h e  c i t y  b ec au se ,  
i n  t h e  f i r s t  p l a c e ,  t h e  r e g i s t e r s  a r e  com pl ied  in  D i v i s i o n s  
and e x t r a c t i o n  was t h u s  s i m p l i f i e d ,  and i n  t h e  second  p l a c e ,  
i t  was f e l t  t h a t  t h e s e  seven  c l o s e l y  a d j a c e n t  wards  were more 
l i k e l y  i n  a p e r i o d  o f  t ime as  s h o r t  as  a s i n g l e  y e a r  t o  
s h a r e  t h e  same e p i d e m i o l o g i c a l  e x p e r i e n c e .  R a n d o m -se le c te d  
and p o s s i b l y  w i d e l y  s c a t t e r e d  wards  might  n o t  have had S i m i l a r -
e p i d e m i o l o g i c a l  E x p e r i e n c e , a f a c t o r  which mighfcyield b i a s e d
a g e - d i s t r i b u t i o n s  among t h e  d i f f e r e n t  w a r d s .
F o r t u n a t e l y  t h e  seven  wards  o f  t h e  E a s t e r n  D i v i s i o n  o f f e r  
a f a i r l y  good r e p r e s e n t a t i v e  sample of  a l l  t h e  w o r i s  c o m p r i s i  
t h e  c i t y ,  so f a r  a s  o v e rc ro w d in g  i s  c o n c e rn e d .  Ward'7 came 
e i g h t h  i n  t h e  o r d e r  of  l e a s t  ove rc ro w d in g  of  wards  i n  th e  
c i t y  i n  1935,  and  w i t h  a room d e n s i t y  of  1 .34  i n  1931 o c cu ­
pied. a m id d le  p o s i t i o n  i n  Group 2 i n  t h e  ward g ro u p s  o f  th e  
p r e v i o u s  c h a p t e r .  Wards 1 and 6 l i e  r e s p e c t i v e l y  n e a r  t h e  
b e g i n n i n g  and end o f  Group 3.  The r e m a in in g  f o u r  w ards ,  Ward 
2 ,  3 ,  4 ,  and 5, c o n s t i t u t e  more t h a n  h a l f  of  Group 4 i n  t h e  
p r e v i o u s  c h a p t e r ,  and have t h e r e f o r e  a v e r y  h i g h  d eg re e  of  
o v e r c r o w d i n g .  The E a s t e r n  D i v i s i o n  i n c l u d e s  , t h e r e f o r e ,  
one w ard  w i t h  l i t t l e  o v e rc ro w d in g ,  two wards  w i t h  m odera te  
o v e rc ro v /d in g ,  and f o u r  w ards  w i t h  g r o s s  o v e rc ro w d in g .  
G e o g r a p h i c a l l y , t h e  seven  wards  a r e  c l o s e l y  a d j a c e n t  t o  one 
a n o t h e r .
I n  1933 ,  t h e  M eas les  i n c i d e n c e  f o r  th e  c i t y  was v e r y  low, 
a n d ^ a s  we m e n t io n e d  i n  C h a p te r  2 ( S e c t i o n  4 ) ,  i n  such  y e a r s  
t h e  a g e - d i s t r i b u t i o n  of  M eas les  c a s e s  i s  abnorm al .  For  t h i s  
r e a s o n  i t  was d e c i d e d  t o  omit M eas les  from th e  p r e s e n t  i n v e s t  
g a t i o n ,  and t o  c o n s i d e r  o n ly  S c a r l e t  F e v e r ,  D i p h t h e r i a ,  and 
Whooping Cough. There  i s  in d eed  l i t t l e  t h a t  we co u ld  hope 
t o  add.  by t h e  p r e s e n t  i n v e s t i g a t i o n  t o  what H a J l i d a y  has  
a l r e a d y  t o l d  u s  abou t  age and s o c i a l  en v i ro n m e n t  i n  M eas le s
i n  G lasgow.
The p r o c e d u r e  f o l l o w e d  i n  th e  p r e s e n t  e x a m i n a t i o n  o f  age 
o f  a t t a c h  i n  t h e  s even  w ards  was t o  go t h r o u g h  t h e  r e g i s t e r s
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c a s e  by c a s e ,  and t o  n o te  down th e  age i n  y e a r s  of  each  
p a t i e n t ,  and t h e  ward i n  which  he l i v e d .  T h e r e a f t e r  a g rouped  
f r e q u e n c y  d i s t r i b u t i o n  t a b l e  was p r e p a r e d  f o r  each  w ard jsh o w in g  
t h e  number o f  c a s e s  occu in n g  in  th e  ward a t  each  y e a r  c f  ave»
A combined  t a b l e ,  showing t h e s e  f r e q u e n c y  d i s t r i b u t i o n s  f o r  
ea ch  ward f o r  1933 and 1945 and f o r  each of  th e  t h r e e  d i s e a s e s ,  
i s  p r o v i d e d  i n  T ab le  78.
Cases  a/ged 15 y e a r s  and over  have been g a t h e r e d  i n t o  one 
a g e - g r o u p  and a r e  shown in  th e  t a b l e  f o r  c o m p le te n e s s  o n ly .
They w i l l  n o t  be ^ u r t h e r  d i s c u s s e d  i n  t h i s  s e c t i o n .  In c a l ­
c u l a t i n g  a mean, age o f  a t t a c k ,  which we a r e  now abou t  t o  do,  
t h e s e  few a d u l t  c a s e s  c a r r y  a d i s p r o p o r t i o n a t e l y  heavy w e i g h t ,  
and i t  h a s  seemed a d v i s a b l e  and more l i k e l y  t o  g iv e  a t r u e r  
i n d i c a t i o n  of  the  d i f f e r e n c e s  i n  age of  a t t a c k  i n  th e  d i f f e r ­
e n t  w a r d s  t o  c o n s i d e r  o n ly  t h o s e  c a s e s  o c c u r r i n g  a t  ages  
u n d e r  15 y e a r s .  Many of  t h e s e s  a d u l t  c a s e s ,  m oreover ,  cannot  
be r e g a r d e d  a s  h a v in g  o c c u r r e d  in  p e r s o n s  exposed  t o  t h e  normal 
r i s k  o f  t h e  ward i n  which  t h e y  l i v e d ;  a l a r g e  p r o p o r t i o n  of  
c a s e s  o c c u r r i n g  i n  a d u l t  f e m a le s  have* no ddub tJ  been b r o u g h t  
a b o u t  by a t t e n d a n c e  upon s i c k  c h i l d r e n .  In  t h i s  r e s p e c t  such  
a d u l t s  a r e  i n  t h e  same p o s i t i o n  as  n u r s e s  i n  i n f e c t i o u s  d i s ­
e a s e  h o s p i t a l s  who a re  exposed  t o  a r i s k  p re sum ab ly  g r e a t e r  
t h a n  t h a t  o f  t h e  g e n e r a l  p o p u l a t i o n  of  t h e  d i s t r i c t  i n  w h ich
t h e y  l i v e .
The method employed t o  c a l c u l a t e  th e  mean age of  a t t a c k
Table 78.
A ge-D istribution o f Ward Cases, 1933 and 1945.
Scar le t  ffever
1953
Age Ward No. 1
0 5
1 17
2 26
3 39
4 54
5 64
6 45
7 26
8 21
9 25
1 0 25
11 12
12 15
15 15
14 7
G -  15 370
15+ 37
All Ages 407
1945
0 1
1 12
2 22
3 24
4 26
5 27
6 24
7 18
8 21
9 8
10 15
11 15
12 8
13 8
14 3
0 - 1 5 232
15+ 15
A l l  Asrea 247
2 3 4 5 6 7
2 2 3 2 1 1
15 16 7 10 7 10
20 19 14 19 15 10
37 20 19 15 28 12
28 17 17 19 21 15
59 25 17 21 16 27
34 15 17 16 16 23
38 17 18 14 14 22
16 16 12 6 9 13
17 10 9 11 9 10
16 7 10 11 9 14
11 12 4 3 7 5
10 5 7 3 4 9
5 9 6 3 5 3
4 1 1 - 2 3
292 191 161 153 163 177
33 18 17 13 12 33
525 209 178 166 175 210
10 8 2 6 7 4
9 10 6 10 16 4
15 14 5 17 4 3
15 13 14 4 9 5
26 19 5 8 6 8
16 7 2 5 7 8
10 7 3 5 5 5
8 8 5 6 12 9
5 6 3 3 6 2
2 _ 1 1 5 4
3 1 1 5 « • -
10 3 4 1 1 —
2 4 - 3 1 3
1 - 1 1 - 1
132 100 50 73 77 56
12 1 2 2 7 5
144 101 52 75 84 61
Table 78 ( continued)•
Diphtheria
Age
1222 
Ward Wo• 1 2 3 4 5 6
0 1 1 mm 2 1
1 4 2 5 1 1 2
2 4 4 3 4 5 4
3 4 11 6 2 4 3
4 6 8 11 3 4 5
5 8 5 6 6 6 5
6 6 5 7 3 6 4
7 8 4 4 7 5 5
8 10 2 4 7 12 5
9 5 4 5 2 3 3
10 2 5 2 4 - 2
11 2 6 7 3 2 3
12 5 5 2 3 3 3
13 1 2 2 2 1 3
14 3 3 1 - 1 3
0 - 1 5 69 65 63 49 49 51
15+ 9 13 12 5 6 15
A ll Ages 78 78 75 54 55 64
00
1911
2 1
1 5 7 2 1 - 2
2 5 3 8 11 1 5
3
4
16 10 7 6 4 4
15 12 io 9 6 4
5
6
8 11 8 4 3 7
20 10 8 6 2 4
7 8 6 6 8 4 5
8 9 5 1 5 — 4
9 2 5 8 3 2 —
10 5 4 3 2 2 2
11 3 4 1 3 - 2
12 4 7 1 6 1 1
13 5 3 - - 1 1
14 1 1 1 2
mm 3
0-15 106 88 66 67 26 44
15+ 26 5 7 14 6
2
A ll Ages 132 93 73 81 32 46
7
2
mm
9
3
5
4
2
3
7
5
4
4
1
1
48
13
61
1
2
2
3
4
5
7
5
5
2
3
mm
2
1
42
7
49
Table 78 (continued).
Whooping Cough
Age Ward No. 1
1953 
2 3 4 5 6 7
0 31 28 24 29 42 15 6
1 27 53 55 28 29 21 16
2 32 28 16 21 31 19 12
3 25 40 26 23 45 16 10
4 20 28 18 21 29 18 11
5 67 54 44 27 31 27 31
6 17 23 10 19 19 7 7
7 10 7 6 11 8 4 5
8 4 4 5 2 3 mm -
9 2 2 1 3 4 - —
10 1 1 ~ - - — -
11 2 - 1 2 - - mm
12 - - - mm 3 - mm
13 - - - 1 • - -
14 - - - - -  . - -
0 - 1 5 238 248 184 187 244 125 98
15+ - 1 - - - mm
A ll Ages 238 249 184 187 244 125 98
0 4
1945 
14 5 6 6 8 7
1 8 10 4 9 9 8 3
2 4 15 5 10 7 9 4
3 8 9 12 8 7 7 -
4 4 5 7 6 2 7 8
5
6
12 25 16 25 9 18 21
5 15 6 7 4 8 1?
7 3 5 4 4 3 9 4
8 1 2 3 - 1 1 1
9 mm 1 2 1 - - 1
10 mm - - 1 - — 1
11 2 - - - — 1 —
12 1 - - - - — —
13 - - - — mrn — —
14 1 - — — mm • —
0 - 1 5 53 95 64 77 48 76 62
15+ - - - - • - —
A ll Ages 53 95 64 77 48 76 62
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w i t h  i t s  s t a n d a r d  e r r o r ,  i s  i l l u s t r a t e d  by a f u l l y  worked 
example  i n  T ab le  79 d e a l i n g  w i t h  S c a r l e t  F e v e r  i n  1935 in  
Ward 1.  The age o f  e a c h  case  i s  assumed t o  be a t  t h e  middle  
o f  e a c h  y e a r  o f  a g e ,  e . g .  a l l  c a s e s  aged 1 y e a r  and u n d e r  
2 y e a r s  a r e  assumed t o  be aged 1 .5  y e a r s ;  c a s e s  aged 2 y e a r s  
and  u n d e r  3 y e a r s  a r e  assumed t o  be aged 2 .5  y e a r s ;  and so 
on .  O b j e c t i o n  might  be t a k e n  t o  t h e  p l a c i n g  of  a l l  t h e  
" u n d e r  1 y e a r  " c a s e s  a t  0 .5  y e a r s ,  s i n c e  t h e  m a j o r i t y  of  
t h e s e  c a s e s  a c t u a l l y  o c c u r  i n  t h e  second s i x  months o f  t h e  
f i r s t  y e a r .  The a p p r o x i m a t i o n  i s  j u s t i f i e d ,  however ,  by 
t h e  c o n s i d e r a b l e  f a c i l i t a t i o n  of  c a l c u l a t i o n  t h a t  r e s u l t s  
and  by t h e  n e g l i g i b l e  e r r o r  t h a t  i s  i n t r o d u c e d .  For  i n s t a n c e ,
by t h e  method i l l u s t r a t e d ,  t h e  mean age o f  a t t a c k  f o r  S c a r l e t
F e v e r  i n  Ward 1 i n  1933 i s  6 .662  y e a r s .  I f ,  a l t e r n a t i v e l y ,  
we a l l o c a t e  t h e  f i v e  " u n d e r  1 y e a r "  c a s e s  t o  t h e i r  t r u e  a g e s  
i n  m o n th s ,  t h e  new mean age of  a t t a c k  becomes 6 .6 6 5 .  The 
d i f f e r e n c e  b e tw e e n  t h e  two r e s u l t s  i s  n e g l i g i b l e .
The c a l c u l a t i o n  o f  the.  mean age o f  a t t a c k  i s  f a c i l i t a t ­
ed  by t h e  a d o p t i o n  o f  'new c l a s s  m a rk s '  (X ) ,  b ased  on a w ork ­
i n g  mean a r b i t r a r i l y  p l a c e d  a t  5 .5  y e a r s ,  w h ic h ,  i n  t h e  new 
w o r k in g  s c a l e ,  becomes z e r o .  When f  i s  t h e  number o f  c a s e s  
a t  e a c h  y e a r  o f  a g e ,  and n  * S f ,  t h e  t r u e  mean age o f  a t t a c k  
i s  5 . 5  + S fX /n .  T h i s  i s  g r e a t e r  o r  l e s s  t h a n  5 .5  d e p e n d in g
on t h e  s i g n  we have t o  p r e f i x  t o  S fX /n .
The S t a n d a r d  E r r o r  o f  t h e  t r u e  mean i s  6 / / n  where 6  i s
t h e  s t a n d a r d  d e v i a t i o n  o f  t h e  a c t u a l  a g e s  o f  a t t a c k ;  i . e .
Table 79.
C alculation o f Mean Age of Attack (Cases under 15 years). 
Scarlet Fever, 1933, Wardl 1 .
Age Class 
(Years) Marks
New Class 
Marks (X)
Frequency
f fX f(X2)
0 0.5 -5 25 5 -25 125
1 1.5 16 17 •-68 272
2 2.5 -3 9 26 -78 234
3 3.5 -2 4 39 -78 156
4 4.5 -1 1 34 -54 34
5 5.5 0 0 64 0 0
6 6.5 +1 1 43 +43 43
7 7.5 2 4 26 52 104
8 8.5 3 9 21 63 189
9 9.5 4 16 25 100 400
10 10.5 5 25 25 125 625
11 11.5 6 36 12 72 452
12 12.5 7 49 13 91 657
13 13.5 8 64 13 104 832
14 14.5 9 81 7 63 567
Total +450 4650
Total /  370 +1.162 12.5'
Square of 1.162
2Difference * <f 
Standard Deviation, < f 
Standard Error,
J L E
11.22
3.3496
0.174
Mean Age o f Attack 
(Years)
( 5.5 + 1 . 162) 
6.662  +
0.174
0.174
Table 80,
Working Totals in  Calculation of Mean Age o f Attack.
Ward No. 1 2
S carlet Fever
1933 Sf 370 292
SfX 430 286
SfX2 4650 3178
1945 Sf 232 132
SfX 274 91
SfX2 3012 1381
Diphtheria
1933 Sf 69 65
SfX 117 109
SfX2 1029 1155
1945 Sf 106 88
SfX 109 114
SfX2 1199 1210
Whooping Cough
1935 Sf 238 248
SfX -355 -402
SfX2 1837 1812
1945 Sf 53 95
SfX -42 -155
2SfX 528 735
3 4 5 6 7
191 161 155 163 177
172 I65 68 125 246
2470 1949 1484 1857 2132
100 50 73 77 56
25 27 16 14 67
929 547 840 700 631
63 49 49 51 48
94 88 85 105 98
858 722 601 967 800
66 67 26 44 42
26 74 26 55 54
602 918 244 635 512
184 187 244 125 98
-337 1 V* 0 00 -457 -241 -144
1539 1740 2291 937 592
64 77 48 76 62
A. ON -94 -90 -85 -55
370 486 412 533 345
Table 81.
Mean Age o f A ttack , and Standard E rro r, fo r  Cases under 
15 Years of Age. Wards 1 to  7 , 1933 and 1945.
Ward No. 1 
S c a r le t Fever
1933 6.662
0.174
6.479
0.184
6.401
O.252
6.525
0.262
5.944
0.249
6.267
0.257
6.890
0.239
1945 6.681
0.224
6.189
0.275
5.750
0.304
6.040
0.462
5.719
0.396
5.682
0.343
6.696
0.419
Diphtheria
1953 7.196
0.418
7.177
0.480
6.992
0.425
7.296
O.484
7.255
0.435
7.559
0.537
7.542
0.510
1945 6.528
0 .3H
6.795
0.570
5.894
0.368
6.604
0.432
6.500
0.568
6.750
0.541
6.786
0.501
Whooping Cough
1935 4.008
0.152
3.879
0.157
3*668
0.165
5.853
0.188
3.627
0.155
3.572
0.174
4.031
0.199
1945 4.708 4.079 4.625 4.279 3*625 4.382 4.935
0.420  0.245 0.280 0.250 0.325 0.275 0.291
Persons p e r  Room , Q 2 , 2 5 2.0 2 .4  2.0 1.3
(1931)
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C z j ’SfTx^ ) / n  -  ( S f X /n ) ^ . In  th e  worked example ,  t h e r e f o r e ,  
t h e  t r u e  mean a^e o f  a t t a c k ,  5 .5  + SfX/n ,  = 5 .5  + (+ 1 .162)
-  6 . 6 6 ?  y e a r s .  <f - J  19 .57 - ( 1 . 1 6 2 ) s '» / " l l . §2 « 2 . 3 4 9 6 .  
T h e r e f o r e  t h e  s t a n d a r d  e r r o r ,  < r / / n , i s  *  0 .1 7 4 .
I n  e x a c t l y  s i m i l a r  f a s h i o n  th e  mean age of  a t t a c k  and 
s t a n d a r d  e r r o r  f o r  each  of  th e  o t h e r  w ards  f o r  1933 and 1945, 
f o r  S c a r l e t  F e v e r ,  D i p h t h e r i a ,  and Whooping Cough h as  been  
c a l c u l a t e d .  ' Working t o t a l s  a r e  g iv e n  in  Table  80, and t h e  
f u l l  s e t  o f  r e s u l t s  a r e  g i v e n  in  Table 81. The l a t t e r  t a b l e  
i n c l u d e s  t h e  "number of  p e r s o n s  p e r  room" f o r  each  of  t h e  
s e v e n  w a rd s  a t  t h e  Census o f  1931.
I t  seems o b v i o u s ,  even  w i t h o u t  s u b j e c t i n g  t h e  r e s u l t s  
t o  c l o s e  e x a m i n a t i o n ,  t h a t  a t  b o t h  y e a r s  the.mean age of  a t t a c k  
b o t h  o f  S c a r l e t  F e v e r  and Whooping Cough i s  h i g h e r  i n  t h e  
two l e s s  overc row ded  w a rd s ,  Wards 7 and 1, t h a n  i n  t h e  o t h e r  
f i v e  w a r d s .  With  D i p h t h e r i a ,  on th e  o t h e r  hand ,  no such 
o b v i o u s  c o n c l u s i o n  can be drawn.
The f u r t h e r  i n v e s t i g a t i o n  of  t h e s e  r e s u l t s  w i l l  be done 
i n  two s t a g e s ,  I n  t h e  f i r s t  s t a g e ,  we s h a l l  i n v e s t i g a t e  
more c l o s e l y ,  w i t h o u t  p a r t i c u l a r  r e g a r d  t o  changes  i n  t h e  
r e s u l t s  b e tw e e n  1933 and 1945,  t h e  c o r r e l a t i o n  b e tw een  t h e  
age o f  a t t a c k  and room d e n s i t y  o f  t h e  w a rd s .  I n  t h e  seco n d  
s t a g e  we s h a l l  examine th e  d i f f e r e n c e s ,  i n  t h e  s ev en  w a r d s ,  
b e tw e e n  t h e  age o f  a t t a c k  i n  1933 and 1945.
S ta g e  1.
As a p r e l i m i n a r y  m ea su re ,  l e t  u s  exam ine ,  f o r  e a ch  d i s e a s e
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and i n  e a c h  y e a r ,  t h e  mean age of  a t t a c k  i n  t h e  seven  w a r d s ,  
t o  a s c e r t a i n  w h e t h e r  t h e  d i f f e r e n c e s  i n  th e  mean age of  a t t a c k  
among t h e  w a rd s  a r e  s t a t i s t i c a l l y  s i g n i f i c a n t ,  o r  w h e t h e r ,  
h a v i n g  r e g a r d  t o  t h e  v a r y i n g  number of  c a s e s  o c c u r r i n g  i n  
t h e  w a r d s ,  t h e s e  d i f f e r e n c e s  be tween  one ward a n d ? o t h e r  co u ld  
have  a r i s e n  by c h a n c e .  To do t h i s ,  we s h a l l  employ t h e  s t a t ­
i s t i c a l  p r o c e d u r e  known a s  " A n a ly s i s  of  Vanance" a p r o c e d u re  
w h i c h ,  so f a r  a s  1 am aw are ,  has  n o t  y e t  been  much u s e d  i n  
t h e  s t a t i s t i c a l  s tu d y  of  m e d ic a l  d a t a .
The " v a r i a n c e "  o f  a s e r i e s  of v a r i a b l e s  i s  t h e  sum o f  th e  
s q u a r e s  o f  d e v i a t i o n s  from t h e  mean of  t h e  v a r i a b l e s  d i v i d e d  
by  t h e  number  o f  v a r i a b l e s ,  i . e .  v a r i a n c e  i s  t h e  sq u a re  o f  
t h e  s t a n d a r d  d e v i a t i o n ,  and may be r e p r e s e n t e d  as  6%. I f  
we have a s e r i e s  of  v a r i a b l e s  i n  which x r e p r e s e n t s  t h e  d e v i ­
a t i o n  o f  e a c h  f rom  t h e  mean o f  t h e  s e r i e s ,  t h e  v a r i a n c e  i s  
Sx2 / n .  I n  a g ro u p e d  f r e q u e n c y  s e r i e s  t h i s  would be e x p r e s s e d  
S f x 2 / S f ,  w here  f  i s  t h e  number o f  i tem s  i n  each  g ro u p .
I n  o u r  p r e s e n t  p rob lem ,  we have seven  w a rd s ,  f o r  eac h  
o f  w h ic h ,  we have a g rouped  f r e q u e n c y  s e r i e s  of  c a s e s  and 
f o r  e a c h  o f  w h ic h  we have c a l c u l a t e d  a mean age o f  a t t a c k .
F o r  t h e  whole  s e v e n  wards  t a k e n  t o g e t h e r ,  i . e .  f o r  t h e  E a s t e r n  
D i v i s i o n ,  t h e r e  i s  a l s o  a mean age o f  a t t a c k  which  we c o u ld  
have  c a l c u l a t e d ,  had we w i s h e d ,  from th e  a g e s  o f  a l l  t h e  
c a s e s  i n  t h e  s e v e n  w a rd s ;  t h i s  we s h a l l  c a l l  t h e  " g e n e r a l  
mean" .  Now t h e  sum of  t h e  s q u a r e s  of  a l l  t h e  d e v i a t i o n s  f rom
t h e  g e n e r a l  mean may be r e g a r d e d  as  c o n s i s t i n g  of  two co m p o n en ts ,
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a,) t h e  suni o f  s q u a r e s  of  d e v i a t i o n s  of  th e  ward means from 
th e  g e n e r a l  mean, and,  b)  t h e  sum of  s o u s r e s  of  d e v i a t i o n s  
of  t h e  v a r i - ' b l e s  w i t h i n  ea ch  ward from th e  ward mean. By 
a n a l y s i s  o f  v a r i a n c e  we e s t i m a t e  th e  r e l a t i v e  w e ig h t  o f  each  
of  t h e s e  two com ponen ts ,  and t h u s  t e s t  w h e th e r  t h e r e  i s  or  i s  
n o t  a S i g n i f i c a n t  d i f f e r e n c e  be tw een  th e  means o f  t h e  v a r i o u s  
w a r d s .  We c a l c u l a t e  th e  v a r i a n c e  of  component Ta T and of  
component  Tb f , and f i n d  t h e  r a t i o  of  the  l a r g e r  t o  th e  s m a l l e r .  
I f  v a r i a n c e  ‘ a ’ i s  s m a l l e r  t h a n  v a r i a n c e  ' b T , t h e r e  i s  o b v i o u s l y  
no s i g n i f i c a n t  d i f f e r e n c e  be tw een  th e  ward means.  On t h e  o t h e r  
hand?, i f  v a r i a n c e  Ta T i s  g r e a t e r  t h a n  v a r i a n c e  Tb T, we must 
t e s t  t h e  S i g n i f i c a n c e  o f  t h e  r a t i o  by r e f e r e n c e  t o  a t a b l e  of  
v a r i a n c e  r a t i o s ,  ( F ) ,  such  as  t h a t  o f  Snedeco r ,  (1 9 4 6 ) ,  where 
v a l u e s  o f  F a r e  t a b u l a t e d  f o r  v a r y i n g  numbers of  v a r i a b l e s  
and d e g r e e s  o f  f r e e d o m .  In  each  of  our  p r e s e n t  s e r i e s  of  
a n a l y s e s ,  t h e  s i g n i f i c a n t  v a lu e  of  F i s  2.1* f o r  e a c h  d i s e a s e  
and a t  e a c h  o f  t h e  two y e a r s .
The a r i t h m e t i c  o f  t h e  c a l c u l a t i o n s  i s  f a c i l i t a t e d  by 
r e t a i n i n g  t h e  ‘new c l a s s  m a rk s 1 i n t r o d u c e d  f o r  t h e  e a r l i e r  
c a l c u l a t i o n s  o f  t h e  mean age of  a t t a c k ,  i n ^ e a c h  w ard .  A f u l l y  
worked  example  w i l l  be more u s e f u l  t o  d e s c r i b e  t h e  method 
t h a n  a l o n g  v e r b a l  d e s c r i p t i o n .  A c c o r d i n g l y ,  i n  Tab le  p2 
w i l l  be fo u n d  t h e  c a l c u l a t i o n  of  t h e  a n a l y s i s  of  v a r i a n c e  
f o r  S c a r l e t  F e v e r  in  1933.  In Tab le  83 a re  g i v e n  t h e  f u l l  
s e r i e s  o f  r e s u l t s  f o r  a l l  t h r e e  d i s e a s e s  i n  1937 and in  1945.
I n  D i p h t h e r i a ,  whehe- t h e  v a r i a n c e  i s  g r e a t e r  w i t h i n  t h a n
Table 82.
C alculation o f Analysis of Variance.
Mean Age o f Attack, Scarlet Fever, Wards 1 to 7,
Total Wards
U ) $3) (4) (5)
Ward
Sf SfX Sf(X2) (SfX)2 (SfxV
Sf
1 370 430 4650 184900 499.7
2 292 286 3178 81796 280.1
3 191 172 2470 29584 154.9
4 161 165 1949 27225 16941
5 153 68 1484 4624 30.2
6 165 125 1857 15625 95.9
7 177 246 2132 60516 341.9
Total 1507 1492 17720 1571.8
Square 2226064
Square/1507 1477.1   1477.
D ifferences * Sums o f Squares 94*
Degrees o f g 6
Freedom
Variance *5 •
Variance Ratio 
S ig n ifica n t Ratio
Results Not S ig n ifica n t.
1933.
Residual
( 3 ) .  17720 
(5)-  1371.8
16148.2
1500
1 10.77
1.5  
2.1
Table 83.
Analysis of Variance.
Mean Age o f Attack, Wards 1 to 7 .
Tear Wards Variance Residual Variance Ratio
S carlet Fever 
1933 
1945
Diphtheria
1933
1945
Whooping Cougfc 
1933 
1945
(a)
15.78
21.08
2 .28
6.55
5.75
10.92
0>)
10.77
10.58
12.63
11.12
5.25
5.99
a/b
-1
.1
1.1
1.8
Result
(S ig . Ratio 
- 2 .1)
1*5 Rot S ign ificant 
2.0  "  "
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b e tw e e n  t h e  w a r d s ,  i . e .  v a r i a n c e  ' b f i s  g r e a t e r  t h a n  v a r i a n c e  
Ta 1 , i t  i s  u n n e c e s s a r y  t o  c a l c u l a t e  th e  r a t i o  s in c e  t h e  r e s ­
u l t  i s  o b v i o u s l y  "no t  s i g n i f i c a n t " .  For  S c a r l e t  F e v e r  t h e  
r a t i o  f o r  1945 a p p r o a c h e s  c l o s e l y  t o  a s i g n i f i c a n t  l e v e l .
What do we l e a r n  from t h i s ? .  We l e a r n  t h a t  in  th e  g roup  
o f  w a r d s ,  Wards 1 t o  7, f o r  each  d i s e a s e  and a t  each  bf  th e tw o  
y e a r s ,  h a v i n g  r e g a r d  t o  t h e  number of  d a s e s  o c c u r r i n g  i n  each  
w a rd ,  and t h e  age a t  which  t h e  c a s e s  o c c u r r e d ,  and h a v in g  no 
r e g a r d  t o  any o t h e r  c i r c u m s t a n c e s  ab o u t  t h e  w a rd s ,  t h e  mean 
age o f  a t t a c k ,  t a k i n g  ea ch  d i s e a s e  and each  y e a r  s e p a r a t e l y ,  
d o e s  n o t  d i f f e r  s i g n i f l e a n t l y  be tween  one ward and a n o t h e r ,  
a l l  t h e  s e v e n  w ard s  b e i n g  examined a t  t h e  same t i m e .
There  i s  how ever ,  o n e c i r c u m s ta n c e  about  t h e  wards  i n  w h ich  
we a r e  i n t e r e s t e d  and which  we must now c o n s i d e r  i n  c o n n e c t ­
i o n  w i t h  mean age o f  a t t a c k .  Th is  i s  t h e  room d e n s i t y  o f  
t h e  s e v e n  w a r d s .  We have a l r e a d y  o b s e rv e d ,  i n  Tab le  81 ,  an  
i n d i c a t i o n  o f  c o r r e l a t i o n  be tw een  mean age of  a t t a c k  and room 
d e n s i t y .  T h i s  c o r r e l a t i o n  we s h a l l  now p ro c e e d  t o  m easure  by 
means o f  c o e f f i c i e n t s  o f  c o r r e l a t i o n .
The c a l c u l a t i o n  of  t h e s e  c o e f f i c i e n t s  i s  s im p le  s i n c e  t h e r e  
a r e  o n l y  s e v e n  v a r i a b l e s ,  namely t h e  s even  w a r d s .  I t  h a s  
b e e n  f u r t h e r  s i m p l i f i e d  by a d o p t i n g  new c l a s s  marks b o t h  f o r  
mean age o f  a t t a c k  and f o r  room d e n s i t y .  As u s u a l  a f u l l y  
worked  example  w i l l  be g i v e n  t o  d e m o n s t r a t e  t h e  m e thod .  T a b le  
84 ,  t h e r e f o r e ,  shows th e  c a l c u l a t i o n  of  th e  c o e f f i c i e n t  f o r  
S c a r l e t  F e v e r  i n  1933. .Next, Tab le  85 g i v e s  t h e  f u l l  s e t  of
Table 84*
C alculation  o f C oeffic ien t of Correlation between Mean Age of 
Attack (S carlet Fever, 1933),(x ) ,  and Room Density (y ) .
Ward
No.
Mean Age 
o f
Attack (x)
X X2 Room
Density
(y)
Y Y2 XJ
1 6 .7 +7 49 1.8 -2 4 -14
2 6.5 +5 25 2.1 +1 1 + 5
5 6 .4 +4 16 2.5 +5 25 +20
4 6.5 +5 25 2.0 0 0 0
5r 5.9 -1 1 2.4 +4 16 -  41 6.3 +3 9 2.0 0 0 0
7 6 .9 +9 81 1.3 -7 49 •<63
Totals + 32 206 + 1 95 -  56
- y  205/7 -  (32/7)'
-ynr/7
<Jy - y  95/7 -  (1 /7 )J 
-  7 ^ 54/7
Therefore r
Numerator * -56/7 -  1 /7 .32/7  
-  -  424/49
ynflyssT
0 .8050.
Table 85*
C o effic ien ts  o f Correlation between Mean Age o f Attack and 
Room Density, 1933 and 1945*
1222 IHi
Scarlet Fever ~ 0.8050 *- 0.8061
Diphtheria ( -  O.656I) ( -  0.6348)
Whooping Cough ( -  0.7127) ( -  0.6392)
S ig n ifica n t Value o f r ■ 0.755
C oeffic ien ts  in  brackets are "not s ig n ifica n t" .
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r e s u l t s  f o r . t h e  t h r e e  d i s e a s e s  a t  each  o f  t h e  two y e a r s .
As i s  t o  "be e x p e c t e d  when o n ly  seven  v a r i a b l e s  a re  b e i n g  
c o n s i d e r e d ,  t h e  l e v e l  o f  s i g n i f i c a n c e  f o r  r  i s  v e r y  h i g h ;  
by  F i s h e r 1 s »t» method i t  i s  *  0 .7 5 5 .  Using  t h i s  c r i t e r i o n  
ws f i n d  t h a t  o n ly  i n  S c a r l e t  F e v e r  a re  t h e  r e s u l t s  s i g n i f i ­
c a n t  .
We may p e r h a p s  a t  t h i s  p o i n t  compare t h e s e  r e s u l t s  i n  
T a b le  85 w i t h  t h o s e  o f  Wright  and Wright  ( 1 9 4 2 ) ,  who, c o r r e l ­
a t i n g  mean age o f  a t t a c k  w i t h  s u b s t a n d a r d  h o u s in g  i n  t h e  Lon­
don  Boroughs  f o r  t h e  p e r i o d  1924-38,  found s i g n i f i c a n t  v a l u e s  
o f  r  a s  f o l l o w s
D i p h t h e r i a  r  = -0 .7 0 4
Whooping Cough r  -  - 0 .7 9 0
These  v e r y  h i g h  c o e f f i c i e n t s  i n  Table  85, c a l c x i l a t e d  on 
o n l y  s e v e n  v a r i a b l e s ,  a r e  i n c l i n e d  t o  be m i s l e a d i n g  and t o  
g i v e  t h e  i m p r e s s i o n  o f  unduly  h i g n  d e g r e e s  o f  c o r r e l a t i o n .
I n  t h e  s e v e n  w ard s  th e  mean age of  a t t a c k  i n  an$ one ward
i s  o n ly  v e r y  s l i g h t l y  d i f f e r e n t  form t h a t  i n  any o t h e r  w ard .
A much t r u e r  u i c t u r e  of  t h e  d e g re e  o f  c o r r e l a t i o n  t v a t  e x i s t s  
would  be o b t a i n e d  by c a l c u l a t i n g  t h e  c o e f f i c i e n t  o f  c o r r e l ­
a t i o n  bfetWeen t h e  age and h o u s in g  c o n d i t i o n s  o f  eac h  i n d i ­
v i d u a l  c a se  i n  t h e  combined s even  w a rd s .  F o r  S c a r l e t  F e v e r  
i n  1933,  f o r  i n s t a n c e ,  we s h o u ld  t h e n  h a v e a s e r i e s  o f  1507 
v a r i a b l e s ,  t h e  t o t a l  number of  c a s e s  u n d e r  t h e  age o f  15 y e a r s  
t h a t  o c c u r r e d  i n  t h e  seVSh w ards  i n  t h a t  y e a r .
W ith  t h e  d a t a  a t  our  d i s p o s a l ,  we know o n ly  t h e  age o f  e a c h
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c a s e  * we do n o t  know th e  number of  p e r s o n s  p e r  room i n  t h e  
h ouse  f rom  w h ich  each  case  has  come* We know, however ,  
t h e  a v e r a g e  number  of  p e r s o n s  p e r  room i n  t h e  ward i n  which  
t h a t  h ouse  i s  s i t u a t e d .  Each of  th e  1507 S c a r l e t  F e v e r  c a s e s  
i n  1933 t h e r e f o r e ,  can  be a l l o c a t e d  t o  one out  of  15 age- '  
g r o u p s  ( e a c h  a g e - g r o u p  b e i n g  a s i n g l e  y e a r ) ,  and a t  t h e  
same t im e  can  be a l l o c a t e d  t o  one out of  seven  d e g r e e s  of  
room d e n s i t y ,  ( t h e  room d e n s i t i e s  of  each  of  t h e  s ev en  w a r d s ) .  
With t h i s  i n f o r m a t i o n  we can  p roceed  t o  c a l c u l a t e  c o e f f i c i e n t s  
o f  c o r r e l a t i o n  b e tw een  room d e n s i t y  and age of  a t t a c k  (HUB.
Not now mean age o f  a t t a c k ) .
These  c a l c u l a t i o n s  a r e  r e n d e r e d  v e r y  s im ple  s i n c e  a g r e a t  
p a r t  o f  t h e  work h a s  a l r e a d y  been  done i r j f i n d i n g  th e  mean 
age o f  a t t a c k  i n  t h e  w a r d s .  Assuming x t o  r e p r e s e n t  age 
o f  a t t a c k  and X t o  be t h e  new c l a s s  marks ,  we have a l r e a d y  
f o u n d  v a l u e s  f o r  SfX and SfX2 f o r  each  d i s e a s e  and i n  e ac h  
w ard  ( T a b le  8 0 ) .  We have a l s o ,  i n  c o r r e l a t i n g  mean age of  
a t t a c k  w i t h  room d e n s i t y ,  r e p r e s e n t e d  room d e n s i t y  by new 
c l a s s  m a rk s ,  Y, e ac h  v a l u e  of  Y b e in g  a s m a l l  whole number ,  
( T a b l e  8 4 ) .  I t  i s  now a s im ple  m a t t e r  t o  f i n d  v a l u e s  f o r  
SfY, SfY-, and SfXY, and hence t o  c a l c u l a t e  S , t h e  c o e f f i c ­
i e n t  o f  c o r r e l a t i o n  be tween  x ,  t h e  age of  a t t a c k ,  and y, t h e  
room d e n s i t y .  T h i s  c a l c u l a t i o n  has  been  s e t  out i n  f u l l  i n  
T a b le  86. f o r  S c a r l e t  F e v e r  i n  1923. A.s u s u a l  we f o l l o w  
w i t h  t h e  f u l l  s e r i e s  of  r e s u l t s ,  and t h e s e  w i l l  be fo u n d  i n  
T a b le  87. The t e s t  f o r  s i g n i f i c a n c e  h as  been  t a k e n  a s  t w i c e
Table 86,
Calculation of C oefficient of Correlation,
Age o f Attack (sca r le t Fever, 1933)»(x )» and Room Density (y)o
Ward Eos 1 2 3 4 5 6 7 Total Total 
1507
Sf 370 292 191 161 155 163 177 1507
SfX
A
430 286 172 I65 68 125 246 1492 0.9900
SfX 4650 3178 2470 1949 1484 1857 2132 17720 11.7585
y •m2 +1 +5 0 +4 0 -7 <■• mm
SfY -740 +292 +955 0 +612 0 -1239 -  120 -  0.0796
SfY2 1480 292 4775 0 2448 0 8673 17668 11.7240
SfXY -860 +286 +860 0
0
+272 0 -1722 -1164 -  0.7724
« J  11.7585 -  ( 0 . 9900)" -  s !  11.7240 -  (-0 .0796)^
« 3 .2851 m 3.4231
r -  "0,7724 -  (0.9900 )(^,Q796JL_
17 3.2831 x 3.4231
-  0.0617
S ig n ifica n t Value of r  » 2 x Standard Error * 2/y/Sf * 2/*/l507
-  0.0516
Table 87.
C o effic ien ts  o f Correlation between Age of Attack and Room D ensity.
r 2 x S.E. Result
Scarlet Fever 1933 -0.0617 0.0516 Significant
1945 -0.1038 G.U746 Significant
Diphtheria 1933 -43.0365 0.1008 Not Significant
1945 -0.0559 0.0954 Not Significant
Whooping Cough 1953 -43.0544 0.0550 Not Significant
1945 -0.0926 0.0918 Significant
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t h e  s t a n d a r d  e r r o r  o f  each  c o e f f i c i e n t ,  th e  s t a n d a r d  e r r o r  
b e i n g  assum ed t o  be 1 /  */ru
Though t h e  v a l u e s  of  r  a re  found  t o  be very  s m a l l ,  n e v e r ­
t h e l e s s  some o f  them do i n d i c a t e  a r e a l  a s s o c i a t i o n  be tween  
age o f  a t t a c k  and room d e n s i t y .  There i s  a t e n d e n c y ,  o v e r  
a  l a r g e  number o f  c a s e s ,  f o r  the  a£e of  a t t a c k  t o  be h i g h e r  
i n  t h e  l e s s  ove rc ro w d ed  w a rd s ,  a t e n d e n c y  w hich ,  tho u g h  s l i g h t ,  
i s  o f  s t a t i s t i c a l  s i g n i f i c a n c e  f o r  S c a r l e t  F e v e r  i n  b o t h  1933 
and 1945,  and f o r  WhoopingCough i n l 9 4 5 .
I t  s h o u l d  be n o te d  t h a t  t h e s e  r e s u l t s  can be r e g a r d e d  
a s  t r u e  o n ly  f o r  t h e  s even  wards  w i t h  which we have been  
d e a l i n g .  These  seven  w a rd s ,  however ,  a re  r e p r e s e n t a t i v e ,  so 
f a r  a s  o v e r c ro w d in g  i s  co n c e rn e d ,  of  by f a r  t h e  g r e a t e r  p a r t  
o f  t h e  whole  c i t y ;  o n ly  a s m a l l  p r o p o r t i o n  o f  t h e  t o t a l  c i t y  
p o p u l a t i o n  l i v e  i n  c o n d i t i o n s  m a t e r i a l l y  b e t t e r  t h a n  t h o s e  
o f  t h e  b e s t  o f  t h e  s ev e n  w a rd s ,  w h i l e  t h e  w o r s t  of  t h e  s even  
w a rd s  a r e  t h e  w o r s t  o f  t h e  c i t y .
S t a g e  2•
We come now t o  t h e  second s t a g e  o f  t h e  e x a m i n a t i o n  o f  mean 
age o f  a t t a c k  i n  t h e  seven  w a rd s ,  and we s h a l l  now s tu d y  th e  
d i f f e r e n c e  i n  mean age of  a t t a c k  i n  t h e  d i f f e r e n t  w ards  b e t ­
ween 1933 and 1945.
T a b le  81 gave t h e  mean age of  a t t a c k  in  e ac h  ward f o r  each  
d i s e a s e  i n  1933 and 1945.  From t h e s e  f i g u r e s  we can now 
p r e p a r e  a f u r t h e r  t a b l e ,  Table  88,  i n  w hich  a r e  shown i )  t h e  
d i f f e r e n c e s  i n  mean age of  a t t a c k  between t h e  two y e a r s ,  a r d  
5 i ) t h e s e  d i f f e r e n c e s  e x p r e s s e d  as  a p e r c e n t a g e  Of t h e  c e r r e s -
Table 88.
D ifferen ces  in  Mean Age of A ttack between 1933 and 1945.
A ctual D ifferences and D ifferences as Percentages 
o f Mean Age of A ttack in  1933*
Ward Nos 1 2 3 4 5 6 7
S c a r le t Fever
A ctual +0.019 ^ 0.290 -0.651 -O.485 -O .225 -0.585 -O.194
P e rc e n t. +0.29 -4*48 -10.1? -7.43 -3.79 -9*33 -2.82
D ip h th eria
A ctual -0 .668 -0.382 -1.098 -O .692 40.735 -0.809 -0.756
P e rc e n t. -9 .29  -5 .52  -15.70 -9 .49 -10.16 -10.70 -10.02
Whooping Cough
A ctual +0.700 +0.200 +0.957 +0.426 -0.002 +0.810 +O.904
P e rc e n t. +17.47 +5.16 +26.08 +11.06 —0.06 +22.68 +22.45
Persons per  Room 
U 951)
1.8 2.1 2.5 2.0 2.4 2.0 1.3
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p o n d in g  1933 rrean age of  a t t a c k .
I n  s i x  out  o f  t h e  seven  w a rd s ,  th e  mean age o f  a t t a c k  
f o r  S c a r l e t  F e v e r  was lower  i n  1945 t h a n  in  1933. For  
W h o o p i n g  Cough t h e  mean age of  a t t a c k  h a s  become h i g h e r  
i n  e a c h  w a rd .  Such changes  a re  i n  a c c o r d  w i t h  t h e  a g e - s h i f t  
o f  t h e s e  d i s e a s e s  t h a t  was d e m o n s t r a t e d  f o r  t h e  whole c i t y  
i n  C h a p t e r  2 .  F o r  D i p h t h e r i a ,  however ,  each  mean of  a t t a c k  
i s  l o w e r  i n  1945 t h a n  i n  1933; th e  d i f f e r e n c e s  b e tw een  t h e s e  
two y e a r s  i s  n o t  c h a r a c t e r i s t i c  o f  th e  g e n e r a l  a g e - s h i f t  
o f  D i p h t h e r i a  d u r i n g  th e  w id e r  p e r i o d  o f  t im e  t h a t  we have 
s t u d i e d  e a r l i e r .  I f  we look  back  t o  T a b le s  31. and 33 we 
see  t h a t  f o r  t h e  c i t y  t h e  age of  a t t a c k  i n  D i p h t h e r i a  i n  1933 
t e n d e d  t o  be h i g h e r  t h a n  t h e  ave rage  f o r  t h e  qu inquenn ium  
1 9 3 1 -3 5 ,  w h i l e  i n  1945 th e  age of  a t t a c k  was d e f i n i t e l y  low ­
e r  t h a n  t h e  a v e r a g e  f o r  th e  quinquennium 1941-45 .
I n  S c a r l e t  F e v e r  t h e  mean age o f  a t t a c k  changed l e a s t  i n  
t h e  two l e a s t  overcrow ded  w a rd s ,  Wards 1 and 7; Ward 1 shows 
a s l i g h t  r i s e ,  and Ward 7 a s l i g h t  f a l l .  I n  t h e  o t h e r  w a rd s  
t h e  f a l l  was much g r e a t e r .
I n  d i p h t h e r i a ,  t h e  f a l l  i n  t h e  mean age* o f  a t t a c k  i s  c e r t ­
a i n l y  no l e s s  i n  t h e  b e t t e r  wards  t h a n  i n  t h e  w o r s e .
I n  Whooping Cough th e  r i s e  i n  t h e  mean age o f  a t t a c k  o c c u r r ­
ed  e s p e c i a l l y  i n  t h e  b e t t e r  w ards ,  bu t  was g r e a t e s t  o f  a l l  i n  
t h e  most  o v erc row de d  ward,  Ward 3 .
O b v i o u s ly  t h e  t h r e e  d i s e a s e s  have behaved  i n  d i f f e r e n t  
w ays .  The mean age o f  a t t a c k  i n  S c a r l e t  F e v e r  h a s  ch an g ed
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most i n  t h e  w o r s t  w a rd s ,  i n  Whooping Cough i n  th e  b e s t  w ards  
b u t  a l s o  i n  t h e  v e r y  w o r s t ,  and i n  D i p h t h e r i a  t h e  ch an g es  
have b e e n  s i m i l a r  i n  good and bad w ard s .
I t  would be most u n w ise ,  w i th  such s m a l l  sam ples  of  c a s e s  
a s  t h o s e  w i t h  w h ic h  we a re  d e a l i n g ,  and w i t h  o n ly  two y e a r s  
u n d e r  o b s e r v a t i o n ,  to a t t e m p t  t o  pu rsue  t h i s  i n v e s t i g a t i o n  
an y  f u r t h e r .  I t  i s  d o u b t f u l ,  i n d e e d ,  i f  we a r e  j u s t i f i e d  
i n  d r a w in g  any b u t  th e  most l i m i t e d  c o n c l u s i o n s  f rom t h e  
d a t a  so f a r  p r e s e n t e d  i n  t h i s  c h a p t e r ,
We a r e  f a i r l y  s a f e  i n  c o n c lu d in g  t h a t  b o t h  i n  S c a r l e t  
F e v e r  and i n  Whooping Cough th e  mean age of  a t t a c k  i s  u s u a l l y  
lo w e r  i n  t h e  more overcrowded  d i s t r i c t s ;  i n  D i p h t h e r i a  we 
c a n n o t  be so c e r t a i n ,  t h o u g h  t h e r e  i s  a t e n d e n c y  ( n o t  s t a t i s t  
i e a l l y  s i g n i f i c a n t )  i n  t h i s  d i r e c t i o n .
So f a r  a s  c h an g es  i n  th e  mean age o f  a t t a c k  i n  t h e  d i f f e r ­
e n t  w ard s  a r e  c o n c e r n e d ,  i t  i s  of  i n t e r e s t  t o  have o b s e r v e d  
t h a t  e s p e c i a l l y  i n  S c a r l e t  F e v e r  t h e  d e g re e  o f  change may be 
d i f f e r e n t  i n  t h e  b e t t e r  wards  f rom th e  w o r se .  I t  i s  u n s a f e ,  
h o w e v e r ,  t o  assume t h a t  t h e  Changes s een  b e tw een  1933 and 
1945 a r e  n e c e s s a r i l y  c h a r a c t e r i s t i c  of  t h e s e  d i s e a s e s  o v e r  
a w i d e r  p e r i o d  o f  t i m e .
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S e c t i o n  2
The E f f e c t  o f  D i f f e r e n c e s  i n  Age o f  A t t a c k  upon Ward
F a t a l i t y  R a te s
From t h e  p r e v i o u s  s e c t i o n  we were a b l e  t o  co n c lu d e  t h a t  
on t h e  w hole  t h e  age of  a t t a c k  t e n d s  t o  be low er  i n  t h e  more 
o v e rc ro w d e d  w ards  t h a n  i n  t h e  l e s s  overcrowded  w a r d s .  But 
t h e s e  d i f f e r e n c e s  b e tw een  t h e  bad and th e  good w ards  a r e  
o n ly  o f  s m a l l  d e g r e e .  I t  w i l l  be remembered t h a t  Ward 7 ,  
t h e  b e s t  o f  t h e  s e v e n  w ard s ,  comes h i g h  i n  t h e  c i t y ' s  o r d e r  
o f  l e a s t  o v e r c r o w d in g ,  so t h a t  i t  i s  p r o b a b le  t h a t  t h e s e  
s e v e n  w ard s  a r e  r e p r e s e n t a t i v e  of  th e  l i v i n g  c o n d i t i o n s  of  
b e tw e e n  Q0tf> and 90fi o f  t h e  c h i l d  p o p u l a t i o n  o f  t h e  c i t y .
Over  by f a r  t h e  g r e a t e r  p a r t  of  th e  c i t y ,  t h e r e f o r e ,  we s h o u l d  
n o t  e x p e c t  t h e  a g e - d i s t r i b t i o n  o f  c a s e s  t o  d i f f e r  m a rk e d ly  
f ro m  t h e  r a n g e  o f  a g e - d i s t r i b u t i o n s  co v e re d  by t h e  s e w i -w a rd  
s a m p l e .  A c c o r d i n g l y  over  th e  g re  t e r  p a r t  of  t h e  c i t y ,  t h e  
d i f f e r e n c e s  i n  a g e - d i s t r i b u t i o n  of  c a s e s  b e tw ee n  one w ard  
and a n o t h e r  w i l l  be c o m p a r a t i v e l y  s m a l l .
I n  C h a p t e r  2 we saw t h a t  t h e r e  i s  a s t r o n g  n e g a t i v e  c o r r e l ­
a t i o n  b e tw e e n  f a t a l i t y  r a t e s  and o v e rc ro w d in g .  In  C h a p t e r  1 
i t  was s e e n  t h a t  f a t a l i t y  r a t e s , h i g h  in  th e  f i r s t  y e a r  o f  
l i f e ,  f a l l  m a rk ed ly  d u r i n g  t h e  s u c c e e d i n g  c h i l d h o o d  y e a r s .
We may t h e r e f o r e  r e g a r d  f a t a l i t y  r a t e  a s  an  i n v e r s e  f u n c t i o n  
o f  age o f  a t t a c k  and a d i r e c t  f u n c t i o n  of  o v e r c r o w d i n g .  F e n c e ,  
s i n c e  age o f  q t t a c k  i s  low er  i n  t h e  more overc row ded  d i s t r i c t s ,  
we m igh t  be t e m p te d  t o  a s c r i b e  t h e  h i g h e r  f a t a l i t y  r a t e s  o f
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s u c h  d i s t r i c t s  p u r e l y  t o  t h e  low er  age of  a t t a c k .  In  t h e  
p o o r e r  and more overcrowded  d i s t r i c t s ,  c h i l d r e n  a re  a t t a c k e d  
a t  an e a r l i e r  age and a re  t h e r e f o r e  more l i a b l e  t o  d i e .
We have,  how ever ,  j u s t  s een  t h a t  th e  d i f f e r e n c e s  i n  age 
o f  a t t a c k  b e tw een  v e r y  overcrowded and n o t  v e r y  overcrowded 
w a rd s  a r e  c o m p a r a t i v e l y  s m a l l .  Are t h e s e  d i f f e r e n c e s  n e v e r ­
t h e l e s s  l a r g e  enough t o  accoun t  f o r  th e  c o n s i d e r a b l e  d i f f e r ­
e n c e s  i n  f a t a l i t y  r a t e s  be tween th e  good and th e  bad w ard s?
I t  w i l l  be remembered t h a t  i n  C hap te r  2, S e c t i o n  5, we 
exam ined  th e  e f f e c t  of  a g e - s h i f t  upon c i t y  f a t a l i t y  r a t e s  
by means o f  s t a n d a r d i s e d  f a t a l i t y  r a t e s ,  th e  f a t a l i t y  r a t e  
f o r  e a c h  qu inquenn ium  b e i n g  c a l c u l a t e d  upon a s t a n d a r d  a g e -  
d i s t r i b u t i o n  of  c a s e s ,  t h a t  o f  th e  1916-20 quinquennium. In  
s e e k i n g  an  a n sw er  t o  t h e  q u e s t i o n  t h a t  has  been  r a i s e d  i n  th e  
p r e v i o u s  p a r a g r a p h ,  we may adopt  t h e  same s t a n d a r d i s i n g  p r i n c ­
i p l e ,  t h o u g h  t h e  a c t u a l  method of  a p p l i c a t i o n  must be d i f f e r ­
e n t .  The method employed i n  C hap te r  2 was a k i n  t o  th e  " D i r e c t  
Method" o f  s t a n d a r d i s a t i o n  i n  v i t a l  s t a t i s t i c s .  In  t h e  p r e ­
s e n t  p rob lem  t h e  l i m i t a t i o n s  of  a v a i l a b l e  d a t a  make i t  n e c e s s ­
a r y  t o  employ t h e  " I n d i r e c t  Method".  I n f o r m a t i o n  i s  n o t  
a v a i l a b l e  c o n c e r n i n g  ward, f a t a l i t y  r a t e s  f o r  d i f f e r e n t  a g e -  
g r o u p s ,  t h e r e f o r e  such r a t e s  canno t  be d i r e c t l y  s t a n d a r d i s e d  
a g a i n s t  a s t a n d a r d  a g e - d i s t r i b u t i o n  of  c a s e s .  We do know, 
h o w ev er ,  t h e  f a t a l i t y  r a t e s  w i t h i n  d i f f e r e n t  a g e - g r o u p s  f o r  
t h e  c i t y  as  a whole  b o t h  in  s i n g l e  y e a r s  and i n  q u i n q u e n n i a ,  
(Tables  35 and 3 6 ) ,  and t h e s e  c i t y  a g e - f a t a l i t y  r a t e s  may be
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a p p l i e d  t o  t h e  a c e - d i s t r i b u t i o n s  of  c a s e s  i n  i n d i v i d u a l  
w a r d s .  T h i s  maneouvre w i l l  y i e l d  an " In d e x  F a t a l i t y  Ra te"  
f o r  e a ch  w ard ,  t e l l i n g  us  what would have been  th e  c i t y  
f a t a l i t y  r a t e  i f  t h e  c i t y  had had th e  same a g e - d i s t r i b u t i o n  
o f  c a s e s  as  had  e ac h  w ard .  The r a t i o  of  t h e  s t a n d a r d  f a t a l ­
i t y  r a t e  of  t h e  c i t y  t o  th e  " In d ex  F a t a l i t y  R a te"  o f  each  
w ard  g i v e s  u s  a " S t a n d a r d i s i n g  F a c t o r "  f o r  each  w ard .
The a c t u a l  f a t a l i t y  r a t e  i n  each  ward m u l t i p l i e d  by t h e  s t a n d ­
a r d i s i n g  f a c t o r  f o r  t h a t  ward y i e l d s  th e  " S t a n d a r d i s e d  F a t ­
a l i t y  R a t e "  of  t h e  ward .
We may i n  t h i s  way o b t a i n  a s t a n d a r d i s e d  f a t a l i t y  r a t e  
f o r  e a c h  o f  t h e  seven  w ards  w i t h  v / i th  we d e a l t  in  t h e  l a s t  
s e c t i o n ,  i . e .  Wards 1 t o  7. These s t a n d a r d i s e d  f a t a l i t y  r a t e s  
a r e  o f  c o u r s e  f i c t i t i o u s  r a t e s .  T h e i r  purpose  i s  t o  a l lo w  
u s  to- compare t h e  a c t u a l  f a t a l i t y  r a t e s  of  d i f f e r e n t  wards  
a f t e r  a l l o w a n c e  h as  been  made f o r  th e  d i f f e r i n g  a g e - d i s t r i b -  
u t i o n s  o f  c a s e s  among t h e s e  w a rd s .
I t  i s  n b t  a m a t t e r  o f  c r i t i c a l  im p o r tan ce  which s t a n d a r d  
we choose  t o  employ as  t h e  s t a n d a r d  a g e - d i s t r i b u t i o n  of  f a t ­
a l i t y  r a t e s ,  p r o v id e d  i t  i s  one which i s  n o t  t o o  d i s s im i l a r  
f rom  t h a t  o f  t h e  w ards  we w ish  t o  exam ine .  The s t a n d a r d  t h a t
V) p  T>P
h a s  b e e n / a d o p t e d  i s  t h e  c i t y  a g e - f a t a l i t y  r a t e  d i s t r i b u t i o n  
f o r  1 9 3 1 -3 5 ,  (T a b le  3 6 . )
The f i r s t  s t e p  i s  t o  c a l c u l a t e  the  in d e x  f a t a l i t y  r a t e  
and hence  t h e  s t a n d a r d i s i n g  f a c t o r  f o r  each  of  th e  seven  w a r d s .  
Knowing t h e  a g e - d i s t r i b u t i o n  of  c a s e s  i n  ea ch  ward i n  1933
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and t h e  a g e - d i s t r i b u t i o n  of  f a t a l i t y  r a t e s  Tor  t h e  c i t y  in  
1 9 3 1 -3 5 ,  we c a l c u l a t e  from t h e s e  t h e  in d ex  f a t a l i t y  r a t e  
f o r  each  w a rd .  An example of  th e  c a l c u l a t i o n  i s  g iv en  in 
T a b le  89 ,  d a a l i n g  w i t h  S c a r l e t  F e v e r  i n  Ward 1. The index  
f a t a l i t y  r a t e  i s  found  t o  be 1 .1  The f a t a l i t y  r a t e  f o r  th e  
c i t y  i n  1931-35 ,  a l s o  1 .1 ,  i s  now d i v i d e d  by th e  ward index  
f a t a l i t y  r a t e ,  and we g e t  a s t a n d a r d i s i n g  f a c t o r  f o r  Ward 1 
o f  1 . 0 0 .  S i m i l a r l y  in d e x  f a t a l i t y  r a t e s  and s t a n d a r d i s i n g  
f a c t o r s  a r e  c a l c u l a t e d  f o r  t h e  o t h e r  wards  and f o r  t h e  o t h e r  
two d i s e a s e s ,  D iph ther ia  and Whooping Cough. The f u l l  s e r i e s  
o f  r e s u l t s  a r e  g i v e n  i n  Table  90.
I f  we now m u l t i p l y  t h e  a c t u a l  f a t a l i t y  r a t e s  of  th e  i n d i ­
v i d u a l  w a rd s  by t h e  a p p r o p r i a t e  s t a n d a r d i s i n g  f a c t o r s ,  we g e t  
s t a n d a r d i s e d  ward  f a t a l i t y  r a t e s .  A l though  th e  s t a n d a r d i s i n g  
f a c t o r s  have been  c a l c u l a t e d  from th e  1933 a g e - d i s t r i b u t i o n s  
o f  ward c a s e s ,  t h e  f a c t o r s  can be employed t o  s t a n d a r d i s e  the  
f a t a l i t y  r a t e s  n o t  o n ly  of  1933 b u t  of  any o t h e r  p e r i o d  of  
t im e  i n  w h ic h  t h e  a g e - d i s t r i b u t i o n  of  c a s e s  has  n o t  d e p a r t e d  
g r o s s l y  f ro m  t h a t  o f  1933.  In  th e  n e x t  two t a b l e s ,  T a b le s  
91 and 92 ,  a r e  shown t h e  s t a n d a r d i s e d  f a t a l i t y  r a t e s  f o r  
Wards 1 t o  7 f o r  t h e  s i n g l e  y e a r ,  1933, and a l s o  f o r  t h e  15-  
y e a r  p e r i o d ,  1924-38 ,  th e  s t a n d a r d i s a t i o n s  i n  b o th  i n s t a n c e s  
b e i n g  b a s e d  on ou r  1933 a g e - d i s t r i b u t i o n  o f  ward c a s e s .
While  we c a n n o t  be su re  t h a t  th e  a g e - d i s t r i b u t i o n  o f  c a s e s  
i n  t h e  1924-38 p e r i o d  can  be s a f e l y  r e p r e s e n t e d  by t h a t  of  
1933,  t h i s  s t a n d a r d i s a t i o n  has  been  done b ec a u s e  t h e  c h a r a c t e r -
Table 89.
C alcu la tio n  o f Index f a t a l i t y  Sate and S tandard ising  F acto r. 
S c a rle t Fever, Ward 1, 19330
Age-0roup C ity  F a ta l i ty  Rates Cases 100 x Expected Deaths
(1931-35) (1933)
-1 9.5 5 46.5
„2 4.3 17 73.1
-5 1.5 99 148.5
-10 0.6 179 107.4
-15 0.5 70 35.0
15+ l . l 57 40.7
A ll Ages 1.1 407 451.2
Index F a ta l i ty  Rate -  451.2/407 - 1.1
S tan d ard is in g  F acto r * C ity  F a ta li ty  Rate
Index F a ta li ty  Rate
1.1 
1.1  
1.00
Table 90.
Index F a ta l i ty  Rates and S tandard ising  F ac to rs , Wards 1 to  7 , 1955* 
Ward Nos 1 2 3 4 5 6 7
S c a r le t Fever
Index F a ta l i ty  Rate 1.1 1.1 1*2 1.2 1.2 1.1 1*0
S tan d ard is in g  F actor 1.00 1.00 0.92 0*92 0.92 1.00 1.10
D ip h th e ria
Index F a ta l i ty  Rate 5*5 5*1 5.1 5.2 4.7 4 .8 4.7
S tan d ard is in g  F acto r 0.98 1.02 1.02 1.00 1.11 1.08 1.11
Whooping Cough
Index F a ta l i ty  Rate 4.4 4 .4  5.3 5.5 5.4 4.7 5.7
S tan d ard is in g  Factor 0.86 0.86 0.72 0.72 0.70 0.81 1.03
Table 91*
Actual and Standardised Ward N atality  Rates, 1933*
l a rd  No* 1 2 3 4 5 6 7
Scar le t  Fever
Actual F a ta l i ty  Rate 0.5 1.5 2.4 0.6 2.4 1.7 1.9
Standardised " " 0.5 1.5 • 2.2 0.55 2.2 1.7 2.1
Diphtheria
Actual F a ta l i ty  Rate 6 *4 5.1 1.3 5.6 5.5 0.0 3.3
Standardised " " 6.3 5.2 1.3 5.6 6.1 - 3.7
Whooping Cough
Actual F a ta l i ty  Rate 5.1 5.6 4.3 7.5 5.3 4.8 3.1
Standardised " " 4.4 4.8 3.1 5.4 5.7 3.9 5.2
Room Density (1931) 1.8 2.1 2.5 2.0 2.4 2.0 1.3
Table
Actual and Standardised Ward
92.
Fa ta l i ty  Rates, 1924-38 •
Ward Nos 1 2 3 4 5 6 7
Scar le t  Fever
Actual F a ta l i ty  Rate 1.0 1.3 1.9 0.9 1.7 1.2 1.5
Standardised " " 1.0 1.5 1.8 0.8 1.6 1.2 1.4
Diphtheria
Actual F a ta l i ty  Rate 5.2 4.9 7.0 5.9 7.2 4.8 4.0
Standardised ” ” 5.1 5.0' 7.1 5.9 8.0 5.2 4.4
Whooping Cough
Actual F a ta l i ty  Rate 4.6 4.3 5.8 6.5 6.2 6.7 2.7
Standardised " " 4.0 3.7 4.2 4.7 4.3 5.4 2.8
Room Density (1931) 1.8 2.1 2.5 2.0 2.4 2.0 1.3
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i s t  i c a l l y  h i g h e r  f a t a l i t y  r a t e s  i n  t h e  more overcrowded 
w a r d s  a r e  much more a p p a r e n t  o v e r  t h e  l o n g e r  p e r i o d  of  y e a r s  
t h a n  i n  t h e  s i n g l e  y e a r  1933.
I n  S c a r l e t  F e v e r  and D i p h t h e r i a ,  t h e  s t a n d a r d i s i n g  f a c t o r s  
a r e  a l l  v e r y  c l o s e  t o  1 ,0 0 ,  so t h a t  s t a n d a r d i s a t i o n  does  no t  
m a r k e d ly  a l t e r  t h e  a c t u a l  f a t a l i t y  r a t e s .  In  Whooping Cough, 
h o w e v e r ,  t h » r e  i s ,  i n  most of  t h e  w ard s ,  q u i t e  a marked 
d i f f e r e n c e  b e tw ee n  t h e  a c t u a l  and t h e  s t a n d a r d i s e d  r a t e s .
I f  d i f f e r e n c e s  i n  t h e  a g e - d i s t r i b u t i o n  of  c a s e s  i n  t h e  
d i f f e r e n t  w ard s  had b ee n  th e  s o le  r e a s o n  f o r  th e  d i f f e r e n c e s  
i n  w ard  f a t a l i t y  r a t e s ,  t h e  s t a n d a r d i s e d  f a t a l i t y  r a t e s ,  in  
w h ic h  a l l o w a n c e  i s  made f o r  t h e s e  d i f f e r e n c e s  in  a g e - d i s t r i b -  
u t i o n  o f  c a s e s ,  shou ld  f o r  each  d i s e a s e ,  be t h e  same i n  each  
w a r d .  We s e e ,  however ,  t h a t  i n  S c a r l e t  Fever  and in  D iph­
t h e r i a  t h e  s t a n d a r d i s e d  r a t e s  f o r  th e  seven  wards  rem a in  a lm os t  
t h e  same a s  t h e  a c t u a l  r a t e s .  In  Whooping Cough, where th e  
e f f e c t  o f  s t a n d a r d i s a t i o n  i s  more a p p a r e n t ,  t h e  f a t a l i t y  
r a t e s  i n  t h e  good wards  and in  the  bad w ards  a re  b r o u g h t  
more c l o s e l y  t o g e t h e r .  N e v e r t h e l e s s ,  t h e  d i f f e r e n c e s  a r e  
n o t  smoothed  ou t  and t h e  f a t a l i t y  r a t e s  o f  t h e  worse w ards  
s t i l l  t o n d  t o  be h i g h e r  t h a n  th o s e  of  t h e  b e t t e r  w a rd s .
We must c o n c l u d e ,  t h e r e f o r e ,  t h a t  a low er  age of  a t t a c k  
i n  t h e  more overc row ded  w ards ,  i s  n o t  t h e  o n ly  f a c t o r  t h a t  
c a u s e s  t h e  f a t a l i t y  r a t e  i n  t h e s e  wards  t o  be h i g h e r  t h a n  
t h a t  o f  t h e  l e s s  overcrowded w a rd s .
CHAPTER 5 
Discussion*
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Sect ion  1
The D ecl in ing  F a t a l i t y  Rates.
I n  o u r  r e v i e w  i n  C h a p te r  1 of  t h e  t r e n d  o f  m o r b i d i t y ,  
m o r t a l i t y  and f a t a l i t y  r a t e s  f o r  t h e  c i t y  from 1916 t o  1945, 
we saw t h a t  t h e  o u t s t a n d i n g  f e a t u r e  i n  th e  b e h a v i o u r  of  t h e  
f o u r  d i s e a s e s  was a marked and p r o g r e s s i v e  r e d u c t i o n  i n  f a t a l ­
i t y  r a t e s .
What r e a s o n s  can  we o f f e r  t o  accoun t  f o r  t h i s  r e d u c t i o n  
i n  f a t a l i t y  r a t e s ?
We must f i r s t  c o n s i d e r  w h e th e r  t h e  a p p a r e n t  d e c l i n e  i s  
r e a l ;  do t h e  f a t a l i t y  r a t e s  p r e s e n t e d  i n  t h e  t a b l e s ,  c a l ­
c u l a t e d  on t h e  b a s i s  of  so many r e p o r t e d  d e a t h s  p e r  100 
r e p o r t e d  c a s e s ,  t r u l y  i n d i c a t e  th e  a c t u a l  f a t a l i t y  r a t e s  of  
t h e  f o u r  d i s e a s e s ?  So f a r  as  r e p o r t e d  d e a t h s  a r e  c o n c e rn e d ,  
i t  i s  a r e a s o n a b l e  a s su m p t io n  t h a t  when one of  t h e  d i s e a s e s  
i s  s t a t e d  t o  have been  t h e  cause  of  a d e a t h ,  t h e  d i a g n o s i s  
was  prcfeb ly  a c c u r a t e .  On th e  o t h e r  hand i t  i s  g e n e r a l l y  r e c o g ­
n i s e d  t h a t  t h e r e  e x i s t s  a wide m arg in  of  e r r o r  be tw een  r e p o r t ­
ed  and a c t u a l  c a s e s ,  an e r r o r  which o p e r a t e s  i n  b o t h  d i r e c t ­
i o n s  -  f a i l u r e  t o  r e c o g n i s e  and r e p o r t  a c t u a l  c a s e s ,  and the 
r e p o r t i n g  of  c a s e s  which ,  had a c o r r e c t  d i a g n o s i s  been  made, 
w ould  n o t  have q u a l i f i e d  f o r  n o t i f i c a t i o n .
D i f f e r e n c e s  i n  s t a n d a r d s  of  n o t i f i c a t i o n  r e n d e r  i t  a p r e ­
c a r i o u s  m a t t e r  t o  compare i n c i d e n c e  b e tw een  two d i f f e r e n t  
l o c a l i t i e s .  ' S i m i l a r l y  i n  one l o c a l i t y  t h e  s t a n d a r d s  of  n o t i -
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f  i c a t i o n  may have changed i n  t h e  c o u r se  of  a s c o re  o r  more 
o f  y e a r s .  P a r e n t s  might  become more r ea d y  t o  c a l l  i n  a 
d o c t o r ,  and t h e  d o c t o r  might  become more r e a d y  t o  n o t i f y  m i ld ,  
e a r l y ,  a t y p i c a l ,  and d o u b t f u l  c a s e s .
A f a i l u r e  o f  t h e  m o r b i d i t y  r a t e  to d e c l i n e  when t h e  r a t e  
i s  b a s e d  on t o t a l  p o p u l a t i o n ,  i n d i c a t e s  an i n c r e a s i n g  m orb id ­
i t y  r a t e  when t h e  r a t e  i s  based  on c h i l d  p o p u l a t i o n ,  s in c e  
t h e  p r o p o r t i o n  o f  c h i l d r e n  i n  th e  t o t a l  p o p u l a t i o n  has  been  
f a i r l y  r a p i d l y  d i m i n i s h i n g .  I t  may be t h a t  t h i s  a p p a r e n t  
f a i l u r e  o f  t h e  m o r b i d i t y  r a t e s  t o  f a l l  i s  due t o  improved 
s t a n d a r d s  o f  a s c e r t a i n m e n t  of  c a s e s ,  e . g .  by b e t t e r  n o t i f ­
i c a t i o n .  On th e  o t h e r  hand,  i t  may be t h a t  as  t h e  p r o p o r t i o n  
o f  c h i l d r e n  d e c l i n e s  t h e  m o r b i d i t y  r a t e s  may a c t u a l l y  be 
r i s i n g .
n u t  how ever ,  much we may agree  t h a t  n o t i f i c a t i o n s ,  as  a 
m easu re  o f  a c t u a l  m o r b i d i t y ,  a re  i n a c c u r a t e  and l i a b l e  t o  
g i v e  a f a l s e  i m p r e s s i o n  t h a t  f a t a l i t y  r a t e s  have a l t e r e d  
when a c t u a l l y  i t  i s  t h e  n o t i f i c a t i o n s  t h a t  have a l t e r e d ,  i t  
i s  c e r t a i n  t h a t  a v e r y  c o n s i d e r a b l e  d e c l i n e  i n  f a t a l i t y  r a t e s  
h a s  t a k e n  p l a c e .  A c c e p t i n g  i t  as  a f a c t ,  t h e r e f o r e ,  t h a t  
t h e  a p p a r e n t  d e c l i n e  i s  s u b s t a n t i a l l y  r e a l ,  l e t  u s  now c o n ­
s i d e r  t h e  f a c t o r s  t h a t  may have b ro u g h t  i t  a b o u t .
1.  V a r i a t i o n s  i n  t h e  L e t h a l i t y  of  th e  I n f e c t i n g  Organism.
S c a r l e t  F e v e r  h a s ,  as  we know, o v e r  t h e  c o u r se  o f  t h e  l a s t  
few c e n t u r i e s ,  f l u c t u a t e d  i n  p r e v a l e n c e  and s e v e r i t y .  I t  
seems i m p o s s i b l e  t o  a s c r i b e  t h e s e  f l u c t u a t i o n s  s o l e l y  t o
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v a r i a t i o n s  i n  t h e  i n f l u e n c e  of  such  f a c t o r s  as  c l i m a t e ,  
h y g i e n e ,  t r e a t m e n t ,  o r  l i v i n g  c o n d i t i o n s .  I t  i s  more 
p r o b a b l e  t h a t  t h e  v i r u l e n c e  of  th e  c a u s a t i v e  o rgan ism  has  
v a r i e d .  Not m e re ly  have t h e r e  been  v a r i a t i o n s  in  t h e  S c a r ­
l e t  F e v e r  d e a t h  r a t e ,  b u t  th e  c l i n i c a l  c h a r a c t e r  of  th e  d i s ­
e a s e  h a s  f rom  t im e  t o  t im e undergone  s t r i k i n g  changes ,  a t  
one p e r i o d  m a n i f e s t i n g  i t s e l f  w i t h  a l l  t h e  symptoms and s i g n s  
o f  a s e v e re  t o x a e m ia  and i n v a s i o n ,  and a t  a n o t h e r  p e r i o d ,  
s u c h  a s  i n  r e c e n t  y e a r s ,  b e in g  a r e l a t i v e l y  m i ld ,  u n c o m p l i ­
c a t e d ,  and o f t e n  t r i v i a l  i n f e c t i o n .  Something w i l l  be s a id  
l a t e r  c o n c e r n i n g  t h e  p a r t  p lay ed  by th e  many t y p e s  of  haemoly 
t i c  S t r e p t o c o c c u s  i n  p r o d u c in g  th e  syndrome we d e s i g n a t e  a s  
" S c a r l e t  F e v e r ” , and we s h a l l  meantime p a s s  on t o  t h e  o t h e r  
d i s e a s e s .
P r i o r  t o  1931 i t  had, of  course ,  been  r e a l i s e d  t h a t  Diph­
t h e r i a  v a r i e d  i n  s e v e r i t y  from t ime t o  t ime and from p la c e  
t o  p l a c e .  I n  1931 t h e  p u & ic a t io n  of  t h e  work of  A nderson ,  
H a p p o ld ,  McLeod, and Thomson, i n  which th e  t h r e e  main t y p e s  
o f  C . d i p h t h e r i a e  were d e s c r i b e d ,  i n i t i a t e d  a new phase i n  
t h e  s t u d y  of  D i p h t h e r i a .  The b a c t e r i o l o g i c a l  t y p i n g  o f  C. 
d i p h t h e r i a e  h a s  become a r o u t i n e  p ro c e d u re  i n  many l a b o r a t ­
o r i e s  and i n  r e c e n t  y e a r s  much i n f o r m a t i o n  has  been  o b t a i n e d  
a b o u t  t h e  r e l a t i v e  p redominance of  th e  t h r e e  t y p e s  and abou t  
t h e i r  a s s o c i a t e d  c l i n i c a l  f e a t u r e s .  In s u b se q u e n t  work t h e  
t h r e e  main t y p e s  have been  s u b d i v i d e d ,  and i t  i s  n o w 1known, 
f o r  ex am p le ,  t h a t  d i f f e r e n t  s u b ty p e s  o f  g r a v i s  may be r e s ­
p o n s i b l e  f o r  e i t h e r  m i ld  or  s e v e re  i n f e c t i o n s .  In  Glasgow,
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w here  C a r t e r  h a s  done much of  t h i s  work,  we m en t ioned  in  
C h a p t e r  1 t h a t  t h e  g r a v i s  ty p e  which  became predom inan t  
i n  1938 was n o t  a p a r t i c u l a r l y  l e t h a l  v a r i e t y  tho u g h  p r o ­
d u c t i v e  o f  a s h a r p  r i s e  i n  p r e v a l e n c e .  I n  o t h e r  c i t i e s ,  
t h e  t e m p o r a r y  i n t r o d u c t i o n  of  a h i g h l y  v i r u l e n t  s t r a i n  has  
r e s u l t e d  i n  a g r e a t l y  i n c r e a s e d  f a t a l i t y  r a t e .  I n  Leeds,  
f o r  i n s t a n c e ,  a v i r u l e n t  g r a v i s  s t r a i n  caused  a h ig h  f a t a l ­
i t y  r a t e  d u r i n g  1931 and 1932. By 1935, however ,  t h i s  s t r a i n  
had  b e e n  l a r g e l y  r e p l a c e d  by m i t i s  and t h e  r e s u l t i n g  c l i n i c a l  
t y p e  o f  D i p h t h e r i a  was much l e s s  f a t a l  (Cooper ,  Happold ,
McLeod and Woodcock, 1936) .  S i m i l a r l y ,  i n  H u l l ,  t h e  predom­
i n a n c e  o f  t h e  a t y p i c a l  g r a v i s  s t r a i n ,  E .C .4 .* w as  a t t e n d e d  
i n  1941 by a h i g h  f a t a l i t y  r a t e  (l<eeteT 1944) .
U n f o r t u n a t e l y  we have no a c c u r a t e  knowledge o f  t h e  b a c t e r ­
i o l o g i c a l  t y p e s  of  C . d i p h t h e r i a e  t h a t  were p redom inan t  p r i o r  
t o  1931.  I t  i s  p robab le ,  however ,  t h a t  some of  th e  t e m p o ra ry  
r i s e s  i n  f a t a l i t y r a t e s  t h a t  have o c c u r r e d  have been  due t o  
t h e  t e m p o r a r y  a p p e a ra n c e  of  a more l e t h a l  s t r a i n .
We have  seep! t h a t ,  i n  Glasgow, t h e  t r e n d  o f  f a t a l i t y  i n  
D i p h t h e r i a  h a s  b e en  p r o g r e s s i v e l y  downwards f o r  a t  l e a s t  t h e  
p a s t  30 y e a r s .  I t  i s  h a r d l y  f e a s i b l e  t h a t  f rom y e a r  t o  y e a r ,  
w i t h  m in o r  v a r i a t i o n s ,  e v e r  m i l d e r  and l e s s  l e t h a l  t y p e s  
o f  C . d i p h t h e r i a e  have found  t h e i r  way i n t o  Glasgow t o  p r o ­
duce  a p r o g r e s s i v e l y  d e c l i n i n g  f a t a l i t y  r a t e .  There  i s  no 
e v i d e n c e  t o  s u p p o r t  t h e  s u g g e s t i o n  t h a t  t h e  s u s t a i n e d  d i m i n ­
u t i o n  i n  f a t a l i t y  has  been  due t o  t h e  p r o g r e s s i v e  p redom ina nce
o f  s t r a i n s  o f  d i m i n i s h i n g  l e t h a l i t y .
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i n
C o n c e rn in g  v a r i a t i o n s / t h e  v i r u l e n c e  of  th e  v i r u s  of  
M e a s l e s ,  t h e r e  i s  n o t h i n g  t h a t  can p r o f i t a b l y  be s a i d  a t  
p r e s e n t .  The s tu d y  of  v i r u s e s  i s  a r a p i d l y  d e v e l o p i n g  
b r a n c h  o f  b a c t e r i o l o g y ,  and i t  i s  p r o b a b le  t h a t ,  i n  t h e  n e a r  
f u t u r e ,  much more w i l l  be known abou t  t h e i r  n a t u r e  and h a b i t s .  
We do know t h a t  t h e  a p p a r e n t l y  same v i r u s  can e x i s t  in  s e v ­
e r a l  f o rm s ,  p o s s e s s i n g  d i f f e r i n g  d e g r e e s  o f  v i r u l e n c e .  For  
i n s t a n c e ,  t h e r e  a r e  g ro u n d s  f o r  t h e  b e l i e f  t h a t  th e  v i r u s  of  
V a r i o l a  M a jo r ,  o f  V a r i o l a  Minor,  and of  V a c c i n i a ,  a r e  a l l  
e s s e n t i a l l y  t h e  same v i r u s  e x h i b i t i n g  c o n s t a n t  d i f f e r e n c e s  
i n  v i r u l e n c e  ( H a r r i e s  and Mitman, 1947, p . 3 0 5 ) .  Although 
t h e r e  i s  a t  p r e s e n t  no e v i d e n c e ,  i t  i s  p o s s i b l e  t h a t  v a r i a n t s  
o f  t h e  M e a s l e s  v i r u s  may a l s o  e x i s t .  I t  was B r o w n le e ' s  view 
t h a t  t h e  d e c l i n e  of  a M eas les  ep idem ic  was due t o  a l o s s  o f  
v i r u l e n c e  by t h e  v i r u s  r a t h e r  t h a n  t o  an i n c r e a s e d  r e s i s t a n c e  
i n  t h e  e x p o s e d  p o p u l a t i o n .
C l i n i c a l l y  t h e r e  i s  n o t h i n g  t o  s u g g e s t  t h a t  M easles  i s  
a m i l d e r  i n f e c t i o n  now th a n  h e r e t o f o r e .  Most c h i l d r e n  a r e  
s t i l l  a t t a c k e d  d u r i n g  t h e  co u rse  of  t h e i r  c h i ld h o o d  y e a r s ,  
some e a r l y ,  some l a t e ,  some m i l d l y ,  and some w i t h  s e v e re  
and c o m p l i c a t e d  i l l n e s s .  There  i s  no e v id e n c e  t h a t  M eas le s  
i s  now l e s s  f a t a l  due t o  some change i n  th e  c h a r a c t e r  of  t h e  
M e a s l e s  v i r u s .
We a r e  s t i l l  v e r y  much i n  t h e  d a r k  ab o u t  p o s s i b l e  v a r i a t ­
i o n s  i n  t y p e  of  H * p e r t u s s i s .  I n  c u l t u r e ,  ro ugh  and smooth 
p h a s e s  o f  t h e  o rg an ism  can be r e c o v e r e d .  The e x i s t e n c e  of
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a " P a r a - p e r t u s s i s "  v a r i a n t  has  r e c e n t l y  b e en  s u g g e s t e d .
But on t h e  whole  t h e  p o s i t i o n  i s  much t h e  same a s  w i t h  M e a s l e s .  
We do n o t  know w hat  p a r t  i s  p l a y e d  by v a r i a n t s  o f  t h e  o r g a n ­
i sm ,  i f  s u c h  v a r i a n t s  e x i s t ,  and t h e r e  i s  no r e a s o n  t o  b e l ­
i e v e  t h a t  Whooping Cough h a s  become l e s s  l e t h a l  due t o  d im ­
inished  v i r u l e n c e  o f  t h e  c a u s a t i v e  o rg a n i sm .
2 .  I n c r e a s e d  R e s i s t a n c e  o f  t h e  H o s t .
Are t h e  c h i l d r e n  o f  Glasgow,  w h i l e  s t i l l  a s  l i a b l e  a s  
e v e r  t o  be a t t a c k e d ,  more a b l e ,  by r e a s o n  o f  an e n h an ced  
r e s i s t a n c e ,  t o  overcome t h e  e f f e c t s  o f  a t t a c k ?
We have  s e e n  t h a t  t h e  age o f  a t t a c k  i s  an  i m p o r t a n t  
f a c t o r  w i t h  r e g a r d  t o  f a t a l i t y .  But we have a l s o  s e e n ,  
i n  C h a p t e r  2 ,  t h a t  t h o u g h  t h e r e  h a s  been ,  i n  t h r e e  o u t  o f  
t h e  f o u r  d i s e a s e s ,  an  a g e - s h i f t  o f  a t t a c k  t o  a more f a v o u r ­
a b l e  a g e ,  t h i s  a g e - s h i f t  c an n o t  by any means f u l l y  e x p l a i n  
t h e  r e d u c t i o n  i n  f a t a l i t y  r a t e s  t h a t  have o c c u r r e d .  Only 
i n  D i p h t h e r i a  was t h e r e  more t h a n  a m in im a l  d i f f e r e n c e  b e t ­
ween t h e  a c t u a l  and t h e  s t a n d a r d i s e d  r a t e s ,  and ev en  i n  D iph ­
t h e r i a  i t  was e v i d e n t  t h a t  t h e  f a l l  i n  f a t a l i t y  a t t r i b u t a b l e  
t o  a g e - s h i f t  was much l e s s  t h a n  t h a t  due t o  o t h e r  c a u s e s ,  
w h a t e v e r  t h o s e  o t h e r  c a u s e s  may have b e e n .  The l a t e r  age 
o f  a t t a c k  c a n n o t  t h e r e f o r e  be r e g a r d e d  a s  a f a c t o r  c o n t r i b ­
u t i n g  t o  a r ^ r i a l  e x t e n t  t o  t h e  r e d u c t i o n  i n  t h e  f a t a l i t y  
r a t e s .
A p a r t  f ro m  age t h e r e  a r e  numerous  o t h e r  f a c t o r s  i n f l u ­
e n c i n g  i n d i v i d u a l  r e s i s t a n c e ;  t h e s e ,  h o w ev e r ,  we s h a l l  d i s -  
o u s s  u n d e r  t h e  n e x t  h e a d i n g . ____________________________________
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3 .  S o c i a l  and Environmental Factors
The im p o r t a n c e  of  a good n u t r i t i o n a l  s t a t e  was r e f e r r e d  
t o  e a r l y  i n  t h i s  work,  when i t  was s t a t e d  t h a t  i t  was. a 
f a c t o r  o f  im p o r ta n c e  i n  p r e v e n t i n g  d e a t h ,  r a t h e r  t h a n  i n  
p r e v e n t i n g  a t t a c k *  We a r e  n o t ,  however ,  i n  a p o s i t i o n  a c c ­
u r a t e l y  t o  d e t e r m in e  t h e  p a r t  t h a t  improvements  i n  s t a n d a r d s  
o f  n u t r i t i o n  have p l a y e d  d u r i n g  t h e  c o u r se  o f  t h e s e  30 y e a r s  
t h a t  have  b e e n  u n d e r  r e v i e w .  N e v e r t h e l e s s  t h e  p a r t  p lay ed  
h a s  no d o u b t  b e e n  one o f  im por tance  e s p e c i a l l y  i n  r e d u c i n g  
f a t a l i t y  among t h e  p o o r e s t  and f o r m e r l y  most u n d e r n o u r i s h e d  
s e c t i o n  o f  t h e  p o p u l a t i o n .
O v e rc ro w d in g  i n  t h o s e  d i s t r i c t s  t h a t  were f o r m e r l y  g r o s s l y  
o v e rc ro w d e d  h a s  b e e n  r e d u c e d ,  due p a r t l y  t o  t h e  f a l l i n g  b i r t h  
r a t e  and p a r t l y  t o  t h e  p r o v i s i o n  of  new h o u s e s .  I t  has  b een  
shown how c l o s e  i s  t h e  c o r r e l a t i o n  be tween overc row ding  and 
f a t a l i t y  r a t e s  and i t  must be assumed t h a t  a p a r t  of  th e  
d e c l i n e  i n  t h e s e  f a t a l i t y  r a t e s  has  been  b ro u g h t  about  by 
im rp o v em e n ts  i n  h o u s in g  c o n d i t i o n s #  I t  was o b se rv ed  t h a t  
t h e  d e c l i n e  i n  f a t a l i t y  was r a t h e r  g r e a t e r  i n  t h e  w o r s t  t h a n
i n  t h e  b e s t  d i s t r i c t s .
T he re  h a s  t a k e n  p l a c e  what may most c o n v e n i e n t l y  be d e s ­
c r i b e d  a s  an  improvement i n  s t a n d a r d s  o f  l i v i n g .  C h i l d r e n  
o f  a l l  s o c i a l  c l a s s e s ,  b u t  p r o b a b ly  more e s p e c i a l l y  i n  t h e  
w o r s t ,  have  become b e t t e r  f e d ,  b e t t e r  h o u s e d ,  b e t t e r  c l o t h e d ,  
and  r e c e i v e  more f r e s h  a i r  and s u n s h i n e .  "“e a l t h  e d u c a t i o n ,  
a g ro w in g  p a r t  o f  t h e  work of  t h e  P u b l i c  H e a l t h  D e p a r t m e n t ,
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h a s  made p a r e n t s  more aware o f  t h e i r  r e s p o n s i b i l i t i e s  and 
more w i l l i n g  and a b l e  t o  c a r r y  them o u t .  As a r e s u l t  t h e  
c h i l d  o f  t o d a y  i s  l e s s  l i k e l y  t o  d i e  a s  a r e s u l t  o f  t h e  i n ­
f e c t i o u s  d i s e a s e s  o f  c h i l d h o o d .
A p a r t ,  and p e r h a p s  a m a jo r  p a r t ,  o f  t h e  c r e d i t  f o r  t h e  
d e c l i n e  i n  f a t a l i t y  r a t e s  must be g i v e n  t o  t h e  p r e v e n t i v e  
and c u r a t i v e  s e r v i c e s .  While we saw no d e f i n i t e  e v id e n c e  
a s  y e t  o f  a d r a m a t i c  r e d u c t i o n  i n  t h e  f a t a l i t y  r a t e s  o f  
D i p h t h e r i a  a s  a r e s u l t  o f  t h e  Im m u n is a t io n  Campaign, t h e  
e v i d e n c e  t h a t  immunised  c h i l d r e n  a r e  l e s s  l i k e l y  t o  d i e  i s  
c o n v i n c i n g .  I t  i s  s a f e  t o  say  t h a t  b u t  f o r  t h e  campaign 
t h e  r e d u c t i o n  i n  t h e  l a s t  qu inquennium  would have b e e n  l e s s .
S u lp h o n a m id e s  and P e n i c i l l i n  have found  an e f f e c t i v e  p l a c e  
i n  t h e  t r e a t m e n t  o f  what  were f o r m e r l y  o f t e n  f a t a l  c o m p l i c ­
a t i o n s  o f  t h e  f o u r  d i s e a s e s ,  and a s  a r e s u l t  have c o n t r i b ­
u t e d  t o  t h e  d e c l i n e  i n  f a t a l i t y .  But t h e s e  new c h e m o t h e r a ­
p e u t i c  and a n t i b i o t i c  a g e n t s  a r e  o n ly  o f  l i m i t e d  u s e f u l n e s s  — 
i n  D i p h t h e r i a , P e n i c i l l i n  a s  an  a d j u n c t  t o  a n t i - s e r u m  h a s  
so  f a r  b e e n  u s e d  o n l y  e x p e r i m e n t a l l y ,  ( e . g . L o n g ,  1 9 4 7 ) ,  and 
i t  w ou ld  be w rong t o  c l a i m  t h a t  t h e y  a l o n e  have c o m p l e t e l y  
ch an g e d  t h e  t r e n d  o f  f a t a l i t y  r a t e s .  The d e c l i n e  i n  f a t a l i t y  
r a t e s  was a p r o c e s s  t h a t  was t a k i n g  p l a c e  a t  a r a p i d  pace  
l o n g  b e f o r e  t h e  new d r u g s  were  i n t r o d u c e d .
I n  a  more general  way t h e  P u b l i c  H e a l th  s e r v i c e s ,  t h e  g e n ­
e r a l  p r a c t i t i o n e r s ,  and t h e  p u b l i c  a r e  a l l  t a k i n g  a more 
a c t i v e  p a r t  i n  t h e i r  e f f o r t s  t o  m in im ise  t h e  s e v e r i t y  o f  t h e s e
d i s e a s e s  o f  c h i l d h o o d .  The l i v e s  o f  c h i l d r e n  have  become more
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i m p o r t a n t  t h a n  once t h e y  w e re .  I t  i s  r e c o g n i s e d  t h a t  w h i l e  
e v e r y  l i f e  c a n n o t  he saved i t  i s  i n e x c u s a b l e  t h a t  a c h i l d  
s h o u l d  d i e  f rom  one o f  t h e s e  common i n f e c t i o u s  d i s e a s e s  u n ­
t i l  e v e r y  e f f o r t  of  modern m ed ic ine  has  been  made t o  save 
i t .  The e a r l i e r  c a l l i n g  i n  o f  th e  d o c t o r ,  a more a c u te  
p e r c e p t i o n  by t h e  d o c t o r  t h a t  a l i f e  may be saved  by urompt 
and e f f e c t i v e  t r e a t m e n t ,  t h e  a v a i l a b i l i t y  o f  a h o s p i t a l  bed 
f o r  e v e r y  s e r i o u s  c a s e ,  a w e l l - t r a i n e d  and e n t h u s i a s t i c  
h o s p i t a l  s t a f f ,  a l l  t h e s e  have c o n t r i b u t e d  to w ard s  t h e  r e d u c t ­
i o n  i n  f a t a l i t y .
I t  w i l l  be r e a l i s e d ,  t h e r e f o r e , t h a t  t h e r e  i s  no one f a c t o r  
w h ic h  h a s  b e e n  r e s p o n s i b l e  f o r  a l l  o r  even most o f  t h e  r e d ­
u c t i o n  i n  f & t a l i t y .  The s e v e r a l  f a c t o r s  t h a t  have been  m en t ­
i o n e d  have  e a c h  c o n t r i b u t e d  t o  a g r e a t e r  o r  a l e s s e r  e x t e n t .  
Each  f a c t o r  a l o n e  i s  on ly  o f  l i m i t e d  im p o r ta n c e ,  b u t  each  
h a s  p l a y e d  i t s  p a r t .
The re  i s  no r e a s o n  t o  b e l i e v e  t h a t  f u r t h e r  improvements  
w i l l  n o t  t a k e  p l a c e .  I t  i s  t o  be hoped t h a t  t h e  r e d u c t i o n  
i n  f a t a l i t y  t h a t  h a s  so  f a r  o c c u r r e d  i s  b u t  t h e  commencement 
o f  a n  a c c e l e r a t i n g  p r o c e s s  l e a d i n g  t o  t h e  t o t a l  e l i m i n a t i o n  
o f  d e a t h  a s  an  outcome of  t h e s e  i n f e c t i o u s  d i s e a s e s *
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S e c t i o n  2 
A g e - S h i f t  i n  M o rb id i ty .
The i n f e c t i o u s  d i s e a s e s  o f  c h i ld h o o d  a r e  so c a l l e d  
b e c a u s e  c h i l d r e n  a r e  c h i e f l y  a t t a c k e d . C h i l d r e n  a r e  a t t a c k ­
ed  n o t  b e c a u s e  o f  t h e i r  y o u n g e r  a g e ,  t h e i r  s m a l l e r  s i z e ,  
t h e i r  l e s s  r o b u s t  c o n s t i t u t i o n ,  b u t  b ecau se  o f  t h e i r  l a c k  
o f  p r e v i o u s  c o n t a c t  w i t h  t h e  i n f e c t i o n .  A d u l t s ,  most o f  
whom have  e x p e r i e n c e d  such  p r e v i o u s  c o n t a c t ,  e n jo y  a r e l ­
a t i v e  im m uni ty .  The c a u s a t i v e  o rg a n ism s ,  so f a r  a s  we 
know, have  no s p e c i a l  a f f i n i t y  f o r  a young h o s t ;  t h e  s u s ­
c e p t i b i l i t y  o f  c h i l d r e n  i s  t h e  r e u u l t  n o t  o f  w eakness  bu t  
o f  i n e x p e r i e n c e .
The h i s t o r y  o f  S m a l l -p o x  in  t h i s  c o u n t r y  g i v e s  u s  an 
e n l i g h t e n i n g  example o f  t h e  b e h a v i o u r  o f  a h i g h l y  i n f e c t i o u s  
d i s e a s e  i n t r o d u c e d  de novo i n t o  a s u s c e p t i b l e  p o p u l a t i o n .
I n  I n d i a ,  S m a l l -p o x  h as  been  knov/n s in c e  t h e  b e g i n n i n g  o f  
h i s t o r y .  D u r in g  t h e  Dark Ages t h e  d i s e a s e  o c c u r r e d  f r e ­
q u e n t l y  i n  t h e  Near  E a s t ,  and i t  was p resum ably  S m al l -p o x  
t h a t  c a u s e d  t h e  abandonment of  t h e  Seige  of  Mecca i n  570 A.D.
( S t a l l y b r a s s ,  131, p . 4 7 5 ) .  U n t i l  t h e  e p id e m ic s  o f  1628 and 
1634,  t h e r e  d o es  n o t  a p p e a r  t o  have been  much S m a l l -p o x  i n  
E n g l a n d .  I n  t h e s e  f i r s t  ep id e m ic s ,  and th ro u g h o u t  t h e  r e s t  
o f  t h e  1 7 th  c e n tu r y ,  t h e  d i s e a s e  e s p e c i a l l y  a t t a c k e d  young 
a d u l t s  and  among them p roduced  i t s  h i g h e s t  f a t a l i t y .  By 
t h e  m id d le  o f  t h e  1 8 th  c e n t u r y  S m al l -p o x  was f i r m l y  e s t a b l i s h -  
ed, and e v e r y  p e r s o n  l i v i n g  i n  Eng land  o r  a t  any r a t e  i n  t h e
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t h e  c i t i e s ,  was b e i n g  f r e q u e n t l y  exposed, t o  i n f e c t i o n ;  and. 
by now S m a l l -p o x  had. become s. d i s e a s e  p re d o m in a n t ly  o f  
c h i l d h o o d ,  "no m other  cou ld  c a l l  h e r  c h i l d  h e r  own t i l l  
i t  had  had S m a l l -p o x " .  Dur ing  t h e  n e x t ,  i . e .  t h e  1 9 th  
c e n t u r y ,  t h e  pendulum began  t o  swing in  t h e  o t h e r  d i r e c t i o n ,  
i ’he d i s e a s e  became l e s s  p r e v a l e n t ,  and f i n a l l y  d i e d  o u t .
But a s  i t  d i d  so once more th e  w e ig h t  o f  t h e  a t t a c k  was con­
c e n t r a t e d  n o t  on c h i l d r e n  bu t  on young a d u l t s ,  "and t h i s  
change  was by no means w h o l ly  due t o  v a c c i n a t i o n  i n  i n f a n c y  
p r o t e c t i n g  t h e  y o u n g e r  c h i l d r e n "  ( Burnet,  1940, f rom whom 
t h i s  a c c o u n t  o f  S m a l l -p o x  has  l a r g e l y  been  taken).
Thus we have s een  t h e  f u l l  c y c le  from t h e  f i r s t  a p p e a r ­
an ce  t o  t h e  p r a c t i c a l  d i s a p p e a r a n c e  of  an i n f e c t i o u s  d i s ­
e a s e .  When t h e  d i s e a s e  has  become f u l l y  endemic, o n ly  t h e  
y o u n g e s t  members o f  t h e  community a r e  s u s c e p t i b l e  t o  i t s  
a t t a c k .  But a s  p r e v a l e n c e  d i m i n i s h e s  th e  young a d u l t  pop­
u l a t i o n  no l o n g e r  e n j o y s  t h e  same d eg re e  of  r e l a t i v e  immunity ,  
u n t i l  f i n a l l y  i t  i s  t h e y ,  and n o t  t h e  c h i l d r e n ,  who a r e
c h i e f l y  a t t a c k e d .
T h i s  i s  an  example of  l o n g - t e r m  a g e - s h i f t ,  a p r o c e s s  
c o n n e c t e d  w i t h  t h e  e p id e m ic -en d e m ic  r e l a t i o n s h i p  be tw een  
t h e  p o p u l a t i o n  and t h e  d i s e a s e .
Can we on t h e  same b a s i s  e x p l a i n  t h e  a g e - s h i f t s  t h a t  were 
d e m o n s t r a t e d  i n  C h a p te r  2v i s  t h e  e n d e m l c i t y  o f  S c a r l e t  
F e v e r  i n c r e a s i n g ,  and o f  D i p h t h e r i a ,  if lessles  and Whooping
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Cough d e c r e a s i n g ?  S u r e l y  one of  t h e  f e a t u r e s  o f  t h e  t r e n d  
o f  t h e s e  f o u r  d i s e a s e s  d u r i n g  t h e  3 0 - y e a r  p e r i o d  has  been  
t h e  m a i n t e n a n c e  o f  m o r b i d i t y  a t  a f a i r l y  c o n s t a n t  l e v e l *  
A par t  f ro m  p e r i o d i c  f l u c t u a t i o n s ,  and a w ar t im e  d e c l i n e  i n  
M e a s l e s ,  e a c h  o f  t h e  d i s e a s e s  i s  o c c u r r i n g  a s  f r e q u e n t l y  a s  
i t  d i d  30 y e a r s  ago .  There i s  n o t h i n g  t o  s u g g e s t  t h a t  any 
o f  them i s  becoming more, o r  l e s s ,  endem ic .
The n e S t  p o s s i b i l i t y  t h a t  may be d i s c u s s e d  i s  t h a t  t h e r e  
h a s  b e e n  some change i n  t h e  p a t h o g e n i c  o rgan ism  so t h a t  i t  
t e n d s  t o  a t t a c k  a d i f f e r e n t  a g e - g ro u p .  We assume t h a t  
c h i l d r e n  a r e  a t t a c k e d  more o f t e n  t h a n  a d u l t s  because  of  t h e  
im m uni ty  t h a t  a d u l t s  have a c q u i r e d  from p a s t  e x p o s u r e .  I f ,  
h o w ev er ,  t h e r e  o c c u r s  a change i n  t h e  s t r a i n  o f  p r e v a i l i n g  
o r g a n i s m ,  i t  m ight  be t h a t  t h e  new s t r a i n  was one o f  w h ich  
t h e  o l d e r  c h i l d r e n  and a d u l t s  i n  th e  community had no 
p r e v i o u s  e x p e r i e n c e .  T h e i r  a d v a n ta g e o u s  p o s i t i o n  and r e l ­
a t i v e  t e s d s t a n c e  would  c e a se  t o  e x i s t .  While t h e  y o u n g e r  
c h i l d r e n  would  be i n  t h e  same im m uno log ica l  s t a t e  to w a rd s  
t h e  new a s  t o w a r d s  t h e  fo rm e r  s t r a i n  and would n o t  n e c e s s -  
a i r l y  be a t t a c k e d  any more f r e q u e n t l y  t h a n  b e f o r e  , t h e r e  
w ould  be an a b s o l u t e  i n c r e a s e  i n  t h e  number o f  c a s e s  among 
t h e  o l d e r  c h i l d r e n  and th e  a d u l t  p o p u l a t i o n .  As a  r e s u l t  
t h e r e  would  he a r e l a t i v e  a g e - s h i f t  o f  i n c i d e n c e  t o w a r d s  t h e
a d u l t  s i d e .
I n  v iew  o f  o u r  knowledge of  d i f f e r e n t  s t r a i n s  o f  C . d i p h ­
t h e r i a e ,  t h e  a t o v e  suggest ion seems a t  f i r s t  w o r th y  of  some
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c o n s i d e r a t i o n ♦ But i f  ou r  p r e s e n t  knowledge of  t h e s e  s t r a i n s  
i s  a c c u r a t e ,  t h e  s u g g e s t i o n  becomes u n t e n a b l e .  In  Glasgow, 
a s  we know, t h e  c h a n g e - o v e r  in  p redominance from i n t e r m e d i u s  
t o  g r a v i s  t o o k  p l a c e  i n  1938.  There has  been  no sudden 
change  i n  a g e - d i s t r i b u t i o n  of  D i p h t h e r i a  c a s e s  a t  or  abou t  
t h e  same t i m e .  A g e - s h i f t  i n  D i p h t h e r i a  h as  been a p r o c e s s  
t h a t  h a s  b e e n  more o r  l e s s  c o n t i n o u s  from a t  l e a s t  1903.
I t  i s  d i f f i c u l t  t o  c o n ce iv e  t h a t  t h i s  l o n g - c o n t i n u e d  p r o c e s s  
c o u l d  have b e e n  due t o  a c o n t i n u i n g  change i n  t h e  p red o m in ­
a n t  s t r a i n  o f  c a u s a t i v e  o rgan ism .
A f u r t h e r  o b j e c t i o n  i s  t h a t  t h e r e  a re  a t  p r e s e n t  no 
g o u n d s  f o r  b e l i e v i n g  t h a t  d i f f e r i n g  a n t i b o d y  r e a c t i o n s  a r e  
p r o d u c e d  i n  r e s p o n s e  t o  i n f e c t i o n  by d i f f e r e n t  s t r a i n s  of  
C . d i p h t h e r i a e .  While some r e c e n t  d o u b t s  have been  c a s t  on 
t h i s  v ie w ,  by r e a s o n  of  t h e  l e s s  e f f e c t i v e  p r o t e c t i o n  g iv e n  
by t h e  s t a n d a r d  p r o p h y l a c t i c  t o x i n  ( P a rk -W i l l i a m )  a g a i n s t  
g r a v i s  i n f e c t i o n s  t h a n  a g a i n s t  i n f e c t i o n s  by o t h e r  t y p e s  
I e . g . R u s s e l l ,  1943), t h e s e  d o u b t s  seem a d e q u a t e l y  met by a t t ­
r i b u t i n g  t o  g r a v i s  a h i g h e r  d eg re e  of  i n v a s i v e n e s s  w i t h  more 
r a p i d  t o x i n - p r o d u c t  io n  and t i s s u e - f i x a t  io n  t h a n  t h a t  of  
o t h e r  t y p e s .  Thus p r o p h y l a x i s  w i l l  be l e s s  e f f e c t i v e  a g a i n s t  
t h e  more a g r e s s i v e  t y p e .  There i s  no r e a s o n , t h e r e f o r e ,  t o  
su p p o se  t h a t  a d u l t s  p r o t e c t e d  by p r e v i o u s  c o n t a c t  w i t h  one 
s t r a i n  s h o u ld  be a t  a r e l a t i v e  d i s a d v a n l ^ e  or,  r a t h e r ,  c e a s e  
t o  have an a d v a n ta g e ,  when t h e  p r e v a l e n t  s t r a i n  u n d e r g o e s
a c h a n g e .  T h e i r  immunity i s  t o  a l l  s t r a i n s ,  and a s t r a i n
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s u f f i c i e n t l y  v i r u l e n t  t o  overcome t h e i r  immunity w i l l  a t t a c k  
much more r e a d i l y  young c h i l d r e n  who have no immunity o f  any 
s o r t #  A c c o r d i n g l y ,  we have no r e a s o n  to  e x p e c t  any change 
i n  t h e  a g e - d i s t r i b u t i o n  of  a t t a c k s #  Th is  v iew i s  s u p p o r t e d  
by B u r n e t ,  who, w i t h o u t  o f f e r i n g  g ro u n d s  f o r  h i s  o p i n i o n ,  
e x p r e s s e s  h i m s e l f  t h u s  (1940,  p . 195 ) : -  "When a new, more 
v i r u l e h t  s t r a i n  a p p e a r s  i n  a community, the  i n c r e a s e  i n  
t h e  number  o f  c a s e s  i s  c h i e f l y  due t o  an i n c r e a s e  i n  t h e  
r a t i o  o f  c l i n i c a l  t o  s u b - c l i n i c a l  c a s e s .  In  a l l  such  o u t ­
b r e a k s  due t o  a more v i r u l e n t  ty p e  of  a m ic ro -o rg a n i sm  a l r e a d y  
endem ic  t h e  a g e - d i s t r i b u t i o n  of  d i s e a s e  rem a in s  much th e  
same a s  p r e v i o u s l y .  Even th e  sudden w id e e s b re a d  a p p e a ra n c e  
o f  D i p h t h e r i a  i n  many p a r t s  of  t h e  w or ld  around  1858 a f f e c t e d  
a l m o s t  e n t i r e l y  young c h i l d r e n .  So d i d  t h e  more s e v e re  
e p i d e m i c s  o f  S c a r l e t  F e v e r  which o c c u r r e d  t e n  o r  tw e n ty  y e a r s  
l a t e r " .
i t  was  t h e  v iew  of  S i r  S h i r l e y  Murphy, ( 1 9 0 7 ) ,  t h a t  t h e  
a g e - s h i f t  i n  m o r t a l i t y  i n  D i p h t h e r i a  which  he showed t o  
have  o c c u r r e d  in  London a t  t h e  end of  th e  l a s t  c e n t u r y  was 
due t o  t h e  i n c r e a s i n g  a g g r e g a t i o n  of  c h i l d r e n  i n  e l e m e n t a r y  
s c h o o l s .  A p p ly in g  t h e  same h y p o t h e s i s  t o  m o r b i d i t y ,  i t  
b r e a k s  down c o m p l e t e l y  i n  view of  t h e  c o n t i n u a t i o n  o f  a g e -  
s h i f t  t h o u g h  so many y e a r s .
A f o u r t h  p o s s i b l e  e x p l a n a t i o n  f o r  a g e - s h i f t ,  and one 
w h ic h  t o o  we a r e  u n a b l e  t o  s u p p o r t ,  i s  t h a t  w h i l e  t h e  age
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o f  a t t a c k  h a s  r em a in ed  c o n s t a n t  w i t h i n  t h e  d i f f e r e n t  s o c i a l  
g r o u p s ,  t h e r e  h as  been  a t r a n s f e r  of  c a s e s  f rom one s o c i a l  
g r o u p  t o  a n o t h e r .  I f ,  i n  a s o c i a l  g roup  in  which  t h e  age 
o f  a t t a c k  i s  a lw a y s  h i g h ,  an  i n c r e a s i n g  number o f  c a s e s  
t e n d  t o  o c c u r ,  t h e n  f o r  t h e  c i t y  a s  a whole t h e  n e t  r e s u l t  
wou ld  be an  a g e - s h i f t  f rom a lower  t o  a h i g h e r  a g e .  In  
C h a p t e r  3 ,  S e c t i o n  2 ,  we saw t h a t  i n  S c a r l e t  F e v e r  and 
D i p h t h e r i a  t h e  a t t a c k  r a t e  was f a l l i n g  i n  t h e  b e t t e r  g ro u p s  
o f  w a r d s ,  and r i s i n g  i n  t h e  w o r s t .  I n  M easles  and Whooping 
Cough t h e  movement was i n  t h e  o p p o s i t e  d i r e c t i o n ,  wow i n  
e a c h  d i s e a s e  t h e  mean age o f  a t t a c k  i s  s l i g h t l y  h i g h e r  in  
t h e  b e t t e r  t h a n  in  t h e  worse w a rd s .  Thus,  a r e l a t i v e  f a l l  
i n  i n c i d e n c e  i n  t h e  good w ard s ,  a s  i n  S c a r l e t  F e v e r  and Diph 
t h i e r i a ,  w ou ld  have t h e  e f f e c t  o f  l o w e r in g  th e  a g e - d i s t r i b -  
u t i o n  o f  c a s e s  f o r  t h e  c i t y ;  and s i m i l a r l y  a r e l a t i v e  r i s e  
i n  i n c i d e n c e  i n  t h e  good w a rd s ,  a s  i n  M eas les  and Whooping 
Cough, w ou ld  r a i s e  t h e  a g e - d i s t r i b u t i o n  f o r  t h e  c i t y .
But h e r e  we a r e  f a c e d  w i t h  t h e  d i f f i c u l t y  t h a t  t h i s  s u g ­
g e s t i o n  p o s t u l a t e s  f o r  D i p h t h e r i a  an a g e - s h i f t  which i s  a c t ­
u a l l y  i n  t h e  o p p o s i t e  d i r e c t i o n  to  t h a t  w h ich  has  o c c u r r e d .  
F u r t h e r ,  a s  we saw i n  C h a p te r  4 ,  when we examined t h e  age 
o f  a t t a c k  i n  s e v e n  w ards  i n  1923 and 1945, t h e  age o f  a t t a c k  
i n  e a c h  w a rd ,  a t  l e a s t  i n  D i p h t h e r i a  and Whooping Cough, d i d  
n o t  r e m a in  s t e a d y  bu t  moved up o r  down w i t h  changes  i n  t h e  
a g e - d i s t r i b u t i o n  o f  c a s e s  f o r  t h e  whole c i t y .  I t  does  
n o t  seem t h a t  a g e - s h i f t  f o r  t h e  c i t y  a s  a whole c a n ,
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t h e r e f o r e ,  he e x p l a i n e d  by th e  r e l a t i v e  t r a n s f e r  o f  c a s e s  
. pom an  e n v i r o n m e n t  where age of  a t t a c k  r e m a in s  low t o  one 
where  t h e  age o f  a t t a c k  rem a in s  h i g h . ,  m  th e  ab sen ce  of  
v e r y  much more com ple te  d a t a  c o n c e r n in g  changes  i n  i n c i d e n c e  
and  age o f  a t t a c k  i n  th e  d i f f e r e n t  s o c i a l  e n v i r o n m e n t s ,  w i t h  
w h ic h  a much f u l l e r  e x a m i n a t i o n  of  th e  p rob lem  might have 
b e e n  made p o s s i b l e ,  we s h a l l  have to  r e g a r d  t h i s  f o u r t h  
p o s s i b i l i t y  a s  h i g h l y  d o u b t f u l .
The f i f t h  and f i n a l  s u g g e s t i o n  t h a t  w i l l  be put  f o rw a rd  
t o  a c c o u n t  f o r  a g e - s h i f t  i n  m o r b i d i t y  c o n c e rn s  t h e  d i f f e r a i t  
s p e e d s  a t  w h ich  th e  b i r t h  r a t e s  have d im i n i s h e d  and l i v i n g  
c o n d i t i o n s  have improved i n  th e  d i f f e r e n t  s o c i a l  g ro u p s  of  
t h e  community .  We a r e  n o t  c o n c e rn ed ,  however ,  w i th  th e  
e f f e c t  o f  t h e  d i m i n i s h i n g  b i r t h  r a t e  upon th e  a g e - c o n e t i t -  
u t i o n  o f  t h e  p o p u l a t i o n .  We have a l r e a d y  s een  t h a t  a g e - s h i f t  
c a n n o t  a d e q u a t e l y  be e x p l a i n e d  by t h i s  a l t e r e d  a g e - c o n s t i t -  
u t i o n  o f  t h e  p o p u l a t i o n .  What we a re  now i n t e r e s t e d  i n  i s  
t h e  s m a l l e r  f a m i l y  s i z e  and t h e  r e d u c t i o n  i n  o v e rc ro w d in g  
t h a t  have bfeen t h e  r e s u l t s  o f  th e  d im in i s h e d  b i r t h  r a t e .
G-egenbauer (1 9 3 7 ,  quo ted  by Wright,  1939 ) th o u g h t  t h a t  
a g e - s h i f t  i n  D i p h t h e r i a  might  be a s s o c i a t e d  w i t h ,  i )  a l a c k  
o f  D i p h t h e r i a  i n  p o s t - w a r  y e a r s ,  and a c o n se q u e n t  i n c r e a s e  
i n  t h e  number o f  unimmunised c h i l d r e n  i n  th e  l a t e r  a g e -  
g r o u p s f  and i i )  t h e  l a r g e r  number o f  s m a l l  f a m i l i e s ,  w h ich  
r e s u l t s  i n  a l a r g e r  number o f  c h i l d r e n  h a v in g  t t - e i r  f i r s t
e n c o u n t e r  w i t h  i n f e c t i o n  i n  t h e i r  s c h o o l  y e a r s .
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s u p p o r t  o f  th e  second of  t h e s e  two f a c t o r s ,  e v id e n c e  
o f  a most  c o n v i n c i n g  c h a r a c t e r  has  been p roduced  by Cheese-  
man, M a r t i n  and R u s s e l l ,  ( 1 9 3 9 ) ,  i n  t h e i r  v e r y  t h o ro u g h  
i n v e s t i g a t i o n  i n t o  v a r i a t i o n s  i n  a g e - i n c i d e n c e  o f  D i p h t h e r i a  
i n  London.  R u s s e l l , ( 1 9 4 3 ) ,  has  summarised some of  t h e  
r e s u l t s  o f  t h i s  i n v e s t i g a t i o n  i n  a l a t e r  t a b l e ,  which i s  
w o r t h y  o f  r e p r o d u c t i o n ,  (T ab le  9 3 ) ,  though  d e a l i n g  no t  
w i t h  c a s e  r a t e s ,  b u t  w i t h  d e a t h  r a t e s ,  i t  i s  ob v io u s  t h a t  
i n  t h e  b e s t  s o c i a l  g ro u p  t h e r e  h as  been  a v e r y  c o n s t a n t  
r a t i o  o f  d e a t h  r a t e s  be tw een  th e  0-5  and 5-15 a g e - g r o u p s .  
i n  t h e  w o r s t  s o c i a l  g roup ,  however,  t h i s  r a t i o  has  r a p i d l y  
d i m i n i s h e d ,  i n d i c a t i n g  a r e l a t i v e  t r a n s f e r  o f  d e a t h s  from 
t h e  l o w e r  t o  t h e  h i g h e r  a g e - g ro u p .
I n  a d d i t i o n  t o  d e m o n s t r a t i n g  an  a g e - s h i f t  o f  de&ths  and 
shuw ing  t h a t  i t  h a s  o c c u r r e d  c h i e f l y  i n  th e  w o r s t  s o c i a l  
g r o u p ,  Cheesffnan, Mart i n  and R u s s e l l  were a b l e  t o  d e m o n s t r a t e  
t h a t  an  a g e - s h i f t  o f  m o r b i d i t y  had a l s o  o c c u r r e d ,  a g a i n  c h i e f l y  
i n  t h e  w o r s t  s o c i a l  gro\io .
I t  seemed t o  them d e s i r a b l e  t o  a t t e m p t  t o  d e m o n s t r a t e  
w h ic h  o f  two p o s s i b l e  f a c t o r s  o p e r a t i n g  i n  th e  w o r s t  
s o c i a l  g r o u p  was t h e  m a jo r  cause  o f  th e  a g e - s h i f t ,  i )  r e d u c t i o n  
i n  f a m i l y  s i z e ,  o r  i i )  e n v i r o n m e n ta l  i n p ro v e m e n t .  With b o t h  
o f  t h e s e  f a c t o r s  changes  had been much g r e a t e r  in  t h e  w o r s t  
t h a n  i n  t h e  b e s t  s o c i a l  g r o u p s .  By means of  c o e f f i c i e n t s  
o f  p a r t i a l  c o r r e l a t i o n  th e y  showed t h a t  r e d u c t i o n  i n  f a m i l y
s i z e  wag t h e  more i m p o r t a n t  f a c t o r .
Table 93.
Death Rates from D iph theria  per 10,000 of the P opulation , and the 
R atio  o f the  Death Rates a t Ages 0 - 5  years to  those a t Ages 
5 - 1 5  y ears  in  Two Groups of London Boroughs rep resen tin g  Social 
C lass I  (b e s t so c ia l  cond itions) and Social Class TV (worst so c ia l
co n d itio n s) .  (R u sse ll) .
Years Social Class 0 -  5 5 - 1 5 Ratio
1911-13 I 5.51 2.61 2.11
IV 9.36 1.47 6.37
1919-23 I 11.09 4.98 2.23
IV 19.05 4.37 4.36
1929-33 I 5.23 2.42 2.16
IV 7.23 1.93 3.75
1937-38 I 3.63 1.75 2.05
IV 3.74 1.62 2.31
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It* i s  an  a t t r a c t i v e  h y p o t h e s i s  t h a t  i n  t h e  p o o r e s t  d i s t r i c t s  
w h e re ,  d u r i n g  t h e  l a s t  h a l f - c e n t u r y  o r  so ,  e n v i r o n m e n ta l  
improvement  and d e c l i n e  i n  h i r t h  r a t e  have been  c o n s i d e r a b l y  
g r e a t e r  t h a n  i n  t h e  b e s t  d i s t r i c t s  and w here ,as  a r e s u l t ,  
s t a n d a r d s  o f  l i v i n g  have been  r i s i n g  and a p p r o a c h in g  to w a rd s  
t h o s e  o f  t h e  b e s t  d i s t r i c t s ,  t h e  age of  a t t a c k  and o f  d e a t h  
i n  D i p h t h e r i a  h a s  a l s o  been  a p p r o a c h in g  to w a rd s  t h a t  of  th e  
b e « t  d i s t r i c t s .  The r e s u l t ,  f o r  th e  a r e a  a s  a w ho le ,  i s  an 
a g e - s h i f t  o f  c a s e s  and of  d e a t h s  t o  a l a t e r  ag e .  I t  i s  
d i f f i c u l t  t o  f i n d  f a u l t  w i t h  t h i s  e x p l a n a t i o n  of  a g e - s h i f t  
i n  D i p h t h e r i a  i n  London. The i n v e s t i g a t i o n  was c a r e f u l l y  
and t h o r o u g h l y  c a r r i e d  o u t ,  and th e  s t a t i s t i c a l  e v id e n c e  Is 
c o n v i n c i n g .
Can we e x p l a i n  i n  s i m i l a r  f a s h i o n  th e  a g e - s h i f t  o f  D iph­
t h e r i a .  i n  Glasgow,  and i s  t h e  same e x p l a n a t i o n  a p p l i c a b l e  
a l s o  t o  M e a s l e s  and Whooping Cough? We have s e e n  t h a t  i t  
i s  i n  t h e  w o r s t  d i s t r i c t s  o f  Glasgow t h a t  th e  b i r t h  r a t e  
h a s  most r a p i d l y  d e c l i n e d .  In  t h e  b e s t  d i s t r i c t s  th e  b i r t h  
r a t e s  seems a c t u a l l y  t o  have r i s e n .  P resum ab ly ,  t h e r e f o r e ,  
t h e  s i z e  o f  t h e  f a m i l i e s  i n  th e  w o r s t  d i s t r i c t s  i s  f a l l i n g  
and a p p r o a c h i n g  t h a t  of  t h e  b e s t  d i s t r i c t s .  Hence th e  age 
o f  a t t a c k  may be f i s i n g  i n  t h e s e  w o rs t  d i s t r i c t s  and p r o ­
d u c i n g  an  a g e - s h i f t  f o r  th e  c i t y  as  a w ho le ,  i n  th e  same 
way a s  happened  i n  London. In our  i n v e s t i g a t i o n  of  age o f  
a t t a c k  i n  s e v e n  w ards  i n  1933 and 1 9 4 5 , ( C h a p te r  4,  s e c t i o n
2} we were  u n a b l e  t o  show t h a t  i n  D i p h t h e r i a  and Whooping
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Cough c h a n g e s  i n  t h e  mean age of  a t t a c k  were any g r e a t e r  
i n  t h e  w o r s t  t h a n  i n  t h e  b e t t e r  w a rd s .  But p e rh a p s  a more 
e x t e n s i v e  s u r v e y ,  w i t h  more w ards  and over  a w id e r  p e r i o d  
o f  t i m e ,  m igh t  have b r o u g h t  t o  l i g h t  e v id e n c e  of  such 
c h a n g e s .
I t  h a s  n o t  b e e n  p o s s i b l e  t o  show t h a t  t h e  same e x p l a n a t i o n  
-ftiat b e s t  a c c o u n t s  f o r  a g e - s h i f t  i n  D i p h t h e r i a  i n  London a l s o  
a c c o u n t s  f o r  a g e - s h i f t  i n  Glasgow. N e v e r t h e l e s s ,  i t  seems 
t h a t  i n  Glasgow t h e  a g e - s h i f t  in  m o r b i d i t y  i n  D i p h t h e r i a ,  
M e a s le s ,  and  Whooping Cough can  b e s t  be e x p l a i n e d  by a more 
r a p i d  r e d u c t i o n  i n  b i r t h  r a t e  and i n  f a m i l y  s i z e  w i th  a 
c o n s e q u e n t  r a i s i n g  o f  t h e  age of  a t t a c k  i n  t h o s e  p a r t s  of  
t h e  c i t y  w here  p o v e r t y  and overc row ding  have been  g r e a t e s t .
The age s h i f t  i n  m o r b i d i t y  i n  S c a r l e t  F e v e r ,  o p p o s i t e  
i n  d i r e c t i o n  t o  t h a t  o f  ’:<he o t h e r s ,  w i l l  r e q u i r e  s p e c i a l  
d i s c u s s i o n .  T h i s  we s h a l l  l e a v e  over  t o  S e c t i o n  4 ,  and we 
s h a l l  meant ime p a s s  on, i n  th e  n e x t  s e c t i o n , t o  t h e  d i s c u s s i o n  
o f  a g e - s h i f t  i n  m o r t a l i t y .
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S e c t i o n  3 
A g e - S h i f t  i n  M o r t a l i t y .
I n  1937 P i c k e n  p o i n t e d  out  t h a t  th e  a g e - s h i f t  i n  D i p h t h ­
e r i a  t h a t  had b e en  d e s c r i b e d  by s e v e r a l  w r i t e r s  had ,  i n  a lm o s t  
a l l  i n s t a n c e s ,  b e e n  an a g e - s h i f t  in  m o r t a l i t y .  Only Chalmers 
(1913 had  p ro d u c e d  e v id e n c e  o f  an a g e - s h i f t  i n  m o r b i d i t y .  
M o r t a l i t y  b e i n g  t h e  r e s u l t a n t  o f  m o r b i d i t y  and f a t a l i t y ,
P i c k e n  p r o c e e d e d  t o  e x p l o r e  t h e s e  two f a c t o r s  t o  d e t e r m in e  
w h e t h e r  one o r  o t h e r  was t h e  more concerned  i n  p ro d u c in g  
a g e - s h i f t  i n  m o r t a l i t y .  His  c o n c l u s i o n  was t h a t  a g e - s h i f t  
i n  m o r t a l i t y  was due i n  London t o  a change in  a g e - f a t a l i t y .
I n  M a n c h e s t e r  and t o  some e x t e n t  i n  Glasgow he was a b l e  
t o  d e m o n s t r a t e  a s i m i l a r  change in  a g e - f a t a l i t y .  tTi n  a l l  
t h r e e  c i t i e s  t h e  most p rom inen t  f a c t o r  i n  t h e  r e c e n t  i n c r e a s e 1 
o r  a r r e s t  i n  t h e  d e c l i n e ,  of  f a t a l i t y  a t  a l l  ages  u n d e r  15 
y e a r s  h a s  b ee n  a r i s e  i n  f a t a l i t y  a t  ages  5 -1 0 ,  a l t h o u g h  t h e  
s m a l l  c h a n g e s  i n  Glasgow a r e  e q u i v o c a l ” .
We may i n  t h i s  c o n n e c t i o n  r e f e r  t o  Table  36,  where v/e 
s ee  t h a t  f rom  1926-30  t o  1931-35 th e  f a t a l i t y  r a t e  o f  D iph ­
t h e r i a  i n  Glasgow r o s e  from 3 . 3 #  t o  4 . 2 #  i n  t h e  -10 a g e - g r o u n .  
Hut t h e  r i s e  i n  t h e  -15  a g e - g ro u p  from 1 .2 #  t o  2 .4 #  was r e l ­
a t i v e l y  g r e a t e r .  I n  a l l  o f  t h e  o t h e r  a g e - g r o u p s ,  a s  we p r e ­
v i o u s l y  o b s e rv e d ,  a u n i fo r m  d e c l i n e  i n  f a t a l i t y  has  t a k e n  
p l a c e .
I n  Glasgow t h e  a g e a h i f t  i n  m o r t a l i t y  i n  D i p h t h e r i a  from
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t h e  e a r l i e r  t o  t h e  l a t e r  a g e - g ro u p s  has  been  t h e  r e s u l t  of  
a g e - s h i f t  i n  m o r b i d i t y  r a t h e r  t h a n  t o  change i n  a g e - f a t a l ­
i t y .  Only i n  t h e  -15 a g e - g ro u p  has  t h e  f a t a l i t y  r a t e  f a i l e d  
t o  d e c l i n e  o r  a t  l e a s t  t o  d e c l i n e  a s  r a p i d l y  a s  i n  t h e  o t h e r  
a g e - g r o u p s .
I n  t h e  o t h e r  t h r e e  d i s e a s e s  we do n o t  f i n d  t h i s  c l o s e  
p a r a l l e l i s m  b e tw e e n  a g e - s h i f t  i n  m o r t a l i t y  and in  m o r b i d i t y  
t h a t  we f i n d  i n  D i p h t h e r i a .  T h i s ,  we saw, was due t o  d i f f e r ­
e n t  r a t e s  o f  d e c l i n e  of  f a t a l i t y  i n  t h e  d i f f e r e n t  a g e - g r o u p s f 
t h e  r a t e  o f  d e c l i n e  b e i n g  much s lo w e r  u n d e r  one y e a r  and 
o v e r  t e n  y e a r s  o f  age  t h a n  i n  th e  i n t e r m e d i a t e  a g e - g r o u p s .
What r e a s o n s  can  we o f f e r  f o r  t h e s e  d i f f e r e n t  r a t e s  o f  
d e c l i n e  i n  f a t a l i t y  a t  d i f f e r e n t  a g e s ? .
I n  t h e  f i r s t  p l a c e ,  t h e  f a t a l i t y  r a t e s  i n  t h e  h i g h e r  a g e -  
g r o u p s  a r e  a lw a y s  v e r y  much l e s s  t h a n  i n  th e  low er  a g e - g r o u p s .  
S p e a k in g  o f  t h e  r e l a t i v e  f a i l u r e  of  f a t a l i t y  r a t e s  i n  t h e  
h i g h e r  a g e - g r o u p s  t o  d e c l i n e ,  Hedley Wright (1939)  s a i d , ”T h is  
may s im p ly  mean t h a t  i t  i s  e a s i e r  t o  a f f e c t  a r a t e  which 
s t a n d s  a t  20# t h a n  one which s t a n d s  a t  10# o r  l e s s ” . In o t h e r  
w o rd s ,  i n  t h e  lo w er  a g e - g r o u p s  t h e r e  h a s  been  more room f o r  
im provem ent  t h a n  i n  t h e  h i g h e r  a g e - g ro u p s  and c o n s e q u e n t l y  
a r e l a t i v e l y  more r a p i d  improvement has  t a k e n  p l a c e .
A s e c o n d  p o s s i b i l i t y  i s  t h a t  th e  d i f f e r e n t  r a t e s  o f  d e c l i n e  
i n  f a t a l i t y  r e f l e c t  some s p e c i a l  a g e - a f f i n i t y  betwTeen  o rg an ism  
and h o s t*  E i t h e r  t h e  o rg an ism  h a s  r e t a i n e d  an enhanced
l e t h a l i t y  f o r  c e r t a i n  a g e - g r o u p s ,  o r  t h e s e  a g e - g r o u p s  have
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r e m a in e d  u n d u l y  v u l n e r a b l e .  But a t  p r e s e n t  such a 
p o s s i b i l i t y  must r e m a in  no more t h a n  pure  s p e c u l a t i o n .
A t h i r d  and a g a i n  v e r y  d o u b t f u l  p o s s i b i l i t y  i s  t h a t  
r e l a t i v e l y  more c a s e s  a t  l a t e r  ages  a r e  occu n in g  i n  t h e  
w o r s t  s o c i a l  e n v i r o n m e n t s  w here ,  a t  a l l  a g e s ,  t h e  f a t a l i t y  
r a t e  i s  h i g h e r  t h a n  i n  th e  b e t t e r  d i s t r i c t s .  Th is  would 
t e n d  t o  i n c r e a s e  t h e  f a t a l i t y  r a t e  a t  h i g h e r  ages  f o r  th e  
c i t y  a s  a w h o le .  I t  i s  most u n l i k e l y ,  however ,  t h a t  t h e  
marked d i f f e r e n c e s  i n  t h e  r a t e s  of  d e c l i n e  o f  f a t a l i t y  a t  
d i f f e r e n t  a g e s  c o u ld  be e x p l a i n e d  i n  t h i s  way.
I f  t h e  f i r s t  o f  t h e s e  t h r e e  s u g g e s t i o n s  were t h e  t r u e  
e x p l a n a t i o n ,  t h e n  i n  t h e  f i r s t  y e a r  of  l i f e ,  i n  which  t h e  
f a t a l i t y  r a t e  i s  h i g h e s t ,  t h e  r e l a t i v e  d e c l i n e  i n  t h i s  
r a t e  s h o u l d  have been  g r e a t e s t .  Hut we have seen  t h a t  t h i s  
h a s  n o t  h a p p e n e d .  In  S c a r l e t  F e v e r ,  M eas les  and Whooping 
Cough, t h e  - 1  y e a r  f a t a l i t y  r a t e  has  f a i l e d  t o  f a l l  a s  
r a p i d l y  a s  i n  t h e  - 2 ,  -5  and -10 a g e - g r o u p s .  Why sh o u ld  
t h e  f a t a l i t y  r a t e  w i t h i n  th e  f i r s t  y e a r  o f  l i f e  have f a i l e d  
t o  come down a s  r a p i d l y  a s  a t  u r e - s c h o o l  and e a r l y  s c h o o l  
a g e s ? .
P e r h a p s  t h e  a p p a r e n t  t r e n d  of  f a t a l i t y  i n  t h e  -1  a g e -  
g r o u p  i s  f a l s e .  P r a c t i t i o n e r s  may p e rh a n s  nowadays be more 
h e s i t a n t  t o  n o t i f y  a s  s u f f e r i n g  from t h e s e  i n f e c t i o u s  d i s ­
e a s e s  i n f a n t s  i n  t h e i r  f i r s t  y e a r  o f  l i f e ;  f e w e r  n o t i f i c a t i o n s ,  
t h e  r e a l  number  o f  c a s e s  and d e a t h s  r e m a in in g  c o n s t a n t ,  w i l l
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p ro d u c e  an a p p a r e n t  r i s e  i n  f a t a l i t y  r a t e .  I t  i s  n o t  
e v i d e n t  why D i p h t h e r i a  sh o u ld  have been  e x c lu d ed  from such 
a p o s s i b l e  r e l u c t a n c e  t o  n o t i f y ;  and w h i l e  t h e r e  i s ,  in  
S c a r l e t  F e v e r ,  some j u s t i f i c a t i o n  f o r  c a u t i o n  i n  n o t i f y i n g  
c a s e s  o c c u r  t i n g  i n  t h e  f i r s t  y e a r  of  l i f e ,  i t  i s  d i f f i c u l t  
t o  s ee  why a s i m i l a r  a t t i t u d e  shou ld  have been  a d o p te d  wfh 
r e g a r d  t o  M e a s l e s  and Whooping Cough.
P e r h a p s  on t h e  o t h e r  hand th e  t r e n d  of  f a t a l i t y  a t  p r e ­
s c h o o l  and e a r l y  s c h o o l  a g e s  i s  f a l s e ,  due t o  improved 
m e a s u r e s  o f  a s c e r t a i n m e n t  o f  c a s e s  a t  t h e s e  a g e s .  I f  c a s e s  
p r e v i o u s l y  m is s e d  a t  t h e s e  ages  a re  now b e in g  r e p o r t e d ,  an 
a r t i f i c i a l l y  a c c e l e r a t e d  d e c l i n e  i n  f a t a l i t y  r a t e  would 
r e s u l t .  Hence t h e  f a t a l i t y  r a t e  i n  t h e  -1  y e a r  a g e - g ro u p  
w ou ld  a p p e a r  t o  be f a l l i n g  l e s s  r a p i d l y .
I f ,  h o w ev er ,  we a c c e p t  i t  a s  a f a c t  t h a t  i n  t h e  f i r s t  y e a r  
o f  l i f e  t h e  f a t a l i t y  r a t e  has  fa l3 .en  l e s s  r a p i d l y  t h a n  a t  
l a t e r  a g e s  i t  i s  d i f f i c u l t  t o  o f f e r  any s a t i s f a c t o r y  e x p l a n ­
a t i o n  o f  why t h i s  s h o u ld  be so .  I t  cannot  be due t o  a l e s s  
e f f e c t i v e  r e s p o n s e  i n  i n f a n c y  t o  Sulphonamide t h e r a p y  s i n c e  
t h e  s l o w e r  d e c l i n e  i n  f a t a l i t y  i n  t h e  f i r s t  y e a r  was c l e a r l y  
v i s i b l e  l o n g  b e f o r e  th e  i n t r o d u c t i o n  of  Su lphonam ides .  i t  
w ou ld  be u n r e a s o n a b l e  t o  suppose t h a t  t h e  o rg an ism  t h a t  a t t a c k s  
i n f a n t s  i s  d i f f e r e n t  i n  i t s  l e t h a l i t y  from t h a t  which  attafcks  
o l d e r  c h i l d r e n ;  i n f a n t s '  have f a i l e d  t o  d e v e lo p  r e s i s t a n c e  
t o  t h e  e f f e c t s  o f  a t t a c k  t o  th e  same e x t e n t  a s  o l d e r  c h i l d r e n .  
W hatever  f a c t o r s  have b ee n  ins t rum en ta l  m  i n c r e a s i n g  t h e
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r e s i s t a n c e  o f  o l d e r  c h i l d r e n  have b e en  l e s s  e f f e c t i v e  i n  
i n f a n c y .
The r e l a t i v e l y  h i g h  f a t a l i t y  r a t e  w i t h i n  t h e  f i r s t  
y e a r  o f  l i f e ,  and t h e  f a i l u r e  o f  t h i s  r a t e  t o  d e c l i n e  t o  
t h e  same e x t e n t  a s  a t  l a t e r  ages  c o n s t i t t i t e s  one o f  t h e  
r e m a i n i n g  s e r i o u s  p ro b lem s  i n  t h e  e l i m i n a t i o n  o f  t h e s e  
d i s e a s e s  a s  a  ca u se  o f  d e a t h  among c h i l d r e n .
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S e c t i o n  4
The Anomalous  B eh a v io u r  o f  S c a r l e t  F e v e r ,
I n  C h a p t e r  2 i t  was s ee n  t h a t  i n  D i p h t h e r i a ,  M eas les ,  
and Whooping Cough t h e r e  had been  an a g e - s h i f t  i n  m o r b i d i t y  
t o w a r d s  a l a t e r  age* i n  S c a r l e t  F ev e r  t h e r e  had been  an a g e -  
s h i f t  i n  m o r b i d i t y  t o w a r d s  an  e a r l i e r  age ( e x c l u d i n g  th e  
f i r s t  y e a r  o f  l i f e ) .  In  C h a p te r  4 i t  was s een  t h a t  t h i s  ag e -  
s h i f t  i n  S c a r l e t  F e v e r  seemed t o  have been o c c u r r i n g  e s p e c i ­
a l l y  i n  t h e  more o v erc row ded  w ards  o f  th e  c i t y .
Here  t h e n  we have a d i s e a s e  b e h a v in g  i n  a maimer d i f f e r ­
e n t  f ro m  t h a t  w h ich  we might  e x p e c t .  F a l l i n g  b i r t h  r a t e , c h a n g e s  
i n  t h e  ag e -  c o n s t  i t u t i o n  o f  t h e  p o p u l a t i o n ,  d i m i n i s h i n g  f a m i l y  
s i z e ,  im p ro v em en ts  in  s o c i a l  e n v i r o n m e n t ,  a l l  t h e s e  might 
l e a d  t o  a l a t e r  age o f  a t t a c k .  But i n  S c a r l e t  F e v e r  the  
age o f  a t t a c k  h a s  moved t o  an e a r l i e r ,  n o t  a l a t e r ,  age .
M o reo v e r ,  t h e  i n c i d e n c e  o f  S c a r l e t  F ev e r  i s  a p p a r e n t l y  
no g r e a t e r  i n  d i s t r i c t s  t h a t  a r e  g r o s s l y  overcrowded t h a n  in  
d i s t r i c t s  t h a t  have l i t t l e  o r  no o v e rc ro w d in g .  In  f a c t ,  i n  
p r o p o r t i o n  t o  t h e  number  o f  c h i l d r e n  l i v i n g  i n  th e  v a r i o u s  
g r a d e s  o f  s o c i a l  e n v i r o m e n t ,  S c a r l e t  F ev e r  seems t o  be co n ­
s p i c u o u s l y  more p r e v a l e n t  i n  t h e  b e t t e r  e n v i r o m e n ts  t h a n  
i n  t h e  w o r s e .  I n  t h e  o t h e r  d i s e a s e  any t e n d e n c y  in  t h i s  
d i r e c t i o n  i s  v e r y  s l i g h t ,  t h o u g h  r a t h e r  more i n  D i p h t h e r i a
t h a n  i n  M e a s l e s  and Whooping Cough.
I t  h a s  b e en  s e e n ,  t o o , t h a t  w h i l e  t h i s  n e g a t i v e  c o r r e l a t i o n  
b e tw e e n  S c a r l e t  F e v e r  ca se  r a t e s  and o v e rc ro w d in g  has  benn
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m a i n t a i n e d  a t  l e a s t  s i n c e  t h e  b e g i n n i n g  of  t h i s  c e n t u r y ,  
t h e r e  a r e  now some i n d i c a t i o n s  t h a t  th e  d e g ree  of  n e g a t i v e  
c o r r e l a t i o n  i s  becoming l e s s ,  t h e  r e l a t i v e  e x c e s s  of  p r e v ­
a l e n c e  i n  t h e  b e s t  w ard s  h a v in g  been  r e d u c e d .
On t h e  o t h e r  hand ,  t h e  f a t a l i t y  r a t e  of  S c a r l e t  F ev e r  
f o l l o w s  t h e  g e n e r a l  r u l e ,  and i s  i n v a r i a b l y  h i g h e r  i n  th e  
p o o r e r  d i s t r i c t s .
The mean age of  a t t a c k  i n  S c a r l e t  F eve r  was found t o  be 
h i g h e r  i n  t h e  b e t t e r  t h a n  i n  th e  worse w ard s .  This  f i n d i n g  
i s  o f  some i m p o r t a n c e .  I n  view of  the  o t h e r  " a b n o r m a l i t i e s n 
o f  t h e  d i s e a s e  t h a t  have been  d e m o n s t r a t e d  i t  would have 
b e e n  no more r e m a r k a b l e  i f  t h e  mean age of  a t t a c k  in  the  
b e t t e r  w a rd s  had  b e e n  found  t o  be lower  t h a n  i n  th e  w o rse .
We m ig h t  t h e n  have a t t e m p t e d  t o  e x p l a i n  th e  ' 'downward,T a g e -  
s h i f t  i n  S c a r l e t  F e v e r ,  by s u g g e s t i n g  t h a t ,  a s  s o c i a l  improv­
ement t o o k  p l a c e  i n  t h e  worse  w ards ,  th e  age of  a t t a c k  i n  
t h e s e  w ard s  had d ro p p e d  to w ard s  t h a t  of  th e  b e t t e r  w ard s .
We m igh t  t h e n ,  however,  have some d i f f i c u l t y  i n  a c c o u n t i n g  
f o r  t h e  l o w e r  age o f  a t t a c k  i n  th e  b e t t e r  w ard s .  T h is  d i f f i ­
c u l t y  d o e s  n o t ,  o f  c o u r se ,  a r i s e , s in c e  t h e r e  i s  no r e a s o n  t o
d o u b t  t h a t  t h e  age o f  a t t a c k  i s  d e f i n i t e l y  h i g h e r  i n  th e  b e t t e r
t h a n  i n '  t h e  worse  w a rd s .  But a p roblem of  a t  l e a s t  e q u a l  
d i f f i c u l t y  a r i s e s ;  i f  t h e  age o f  a t t a c k  i n  the woi se wards
i s  a l r e a d y  lo w e r  t h a n  i n  th e  b e t t e r  wards ,  and in  t h e  worse
w ard s  t h e  age o f  a t t a c k  i s  becoming s t i l l  low er ,  w h i le  i t
r e m a i n s  s t a t i o n a r y  i n  t h e  b e t t e r  w ards ,  t h e  age o f  a t t a c k
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i n  t h e  w orse  w a r d s ,  i n  which  s o c i a l  c o n d i t i o n s  a r e  improv­
i n g ,  and t h e r e f o r e  a p p r o a c h i n g  to w a rd s  t h o s e  of  t h e  b e t t e r  
w a rd s ,  i s  l o w e r i n g  away f r o m , i n s t e a d  of  r i s i n g  t o w a r d s , t h e  
age o f  a t t a c k  i n  t h e  b e t t e r  w a rd s .
Our o b j e c t  now i s  t o  t r y  and o f f e r  a s o l u t i o n  t o  t h i s  
a p p a r e n t  p ro b le m ,  and a t  t h e  same t ime e x p l a i n  th e  downward 
a g e - s h i f t  i n  m o r b i d i t y  f o r  th e  c i t y  and th e  r e l a t i v e l y  h ig h e r ,  
b u t  d i m i n i s h i n g ,  p r e v a l e n c e  i n  th e  b e t t e r  d i s t r i c t s .
D i s c u s s i n g  h i s  f i n d i n g s  i n  Glasgow t h a t  a s  o v e rc ro w d in g  
i n c r e a s e d ,  t h e  i n c i d e n c e  i n  S c a r l e t  F e v e r  d e c r e a s e d ,  Brown­
l e e  commented nNo m a t t e r  how much s t r e s s  may be l a i d  on t h e  
l a c k  o f  n o t i f i c a t i o n  i n  th e  lower  ( i . e .  more overcrowded)  
p a r t s  of  t h e  c i t y  a s  e x p l a i n i n g  th e  d i s c r e p a n c y ,  such  a 
d i f f e r e n c e  c a n n o t  be e x p l a i n e d  away” . (Woods, 1933) .
On t h e  o t h e r  hand ,  d i s c u s s i n g  th e  same d i s c r e p a n c y  in  
L i v e r p o o l ,  S t a . l l y b r a s s  (1931 ,  p . 459)  s a y s ,  "Th is  o b s e r v a t i o n  
i s ,  i n  my o p i n i o n ,  e n t i r e l y  f a l l a c i o u s  and t h e  t r u e  i n c i d e n c e ,  
a s  shown by t h e  r e s u l t s  of  S ch ick  and Dick t e s t s ,  3s p r o b a b l y  
h e a v i e r  i n  t h e  more crowded zo n es ,  bu t  owing t o  more f r e ­
q u e n t  f a i l u r e  on t h e  p a r t  of  p a r e n t s  t o  c o n s u l t  a d o c t o r
i n  t h e  p o o r e r  p a r t s ,  a l a r g e  number of  e a s e s  e sca p e  n o t  i f -
s t a t e s
f i c a t i o n ” . I n  s u p p o r t  of  t h i s  v iew ,  Shocks ( 1 9 3 3 ) /  t h a t  t h e r e  
a r e  good r e a s o n s  f o r  b e l i e v i n g  t h a t  w h i le  n o t i f i c a t i o n s  in  
g e n e r a l  a r e  d e f i c i e n t  t h e y  a r e  e s p e c i a l l y  so in  th e  low er  
s o c i a l  d i s t r i c t s .
The a c c e p t a n c e  o f  t h i s  h y p o t h e s i s  t h a t  n o t i f i c a t i o n s  in
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t i ie  w o r s t  d i - S t r i c t s  have b ee n  d e f e c t i v e  p r o v i d e s  u s  w i th  
a f u l l  e x p l a n a t i o n  f o r  a l l  t h e  a p p a r e n t  a b n o r m a l i t i e s  t h a t  
we have s e e n .  The m issed  c a s e s  i n  th e  p o o r e r  d i s t r i c t s  
would  on t h e  whole  have a low er  age of  a t t a c k  t h a n  would 
t h e  c a s e s  a c t u a l l y  n o t i f i e d  f o r  t h e  whole c i t y .  Improve­
m en ts  i n  t h e  s t a n d a r d s  of  n o t i f i c a t i o n  would ha^e the  
e f f e c t , t h e r e f o r e , o f  i n c r e a s i n g  r e l a t i v e l y  t h e  number of  
c a s e s  in  t h e  l o w e r  a g e - g r o u p s ,  and t h e r e  would occur,  f o r  
t h e  c i t y  a s  a w h o le ,  an a p p a r e n t  a g e - s h i f t  to w ard s  an e a r l i e r  
a g e .  M oreover ,  t h e  u n c o v e r i n g  of  t h e s e  m issed  c a s e s  i n  th e  
w o r s t  d i s t r i c t s  would  have t h e  e f f e c t  of  r e d u c i n g  th e  r e l a t i v e  
e x c e s s  o f  p r e v a l e n c e  i n  th e  b e t t e r  w ard s ,  and so d i i r f e h  th e  
d e g r e e  o f  n e g a t i v e  c o r r e l a t i o n  t h a t  has  e x i s t e d  be tween 
c a s e - r a t e s  and o v e r c r o w d i n g .  In  w o u l d , t o o ,  p ro b a b ly  have 
t h e  e f f e c t  o f  b r i n g i n g  down th e  mean age of  a t t a c k  in  th e  
w o r s t  w a r d s .
The c o m p l e t e n e s s  w i t h  which  t h i s  h y p o t h e s i s  of  d e f e c t i v e
b u t  i m p ro v in g  n o t i f i c a t i o n s  a c c o u n t s  f o r  t h e  f a c t s  r e n d e r s
i t  an  a t t r a c t i v e  one.  But i t  i s  n o t  n e c e s s a r i l y  th e  t r u e
e x p l a n a t i o n .  A d m i t t e d l y  t h e  s i g n s  of  the  p r e s e n c e  of  S c a r l e t
F e v e r  o f t e n  a r e  s l i g h t  and f l e e t i n g ,  and might be more o f t e n
m is s e d  i n  t h e  s lums t h a n  i n  th e  b e t t e r  d i s t r i c t s .  The p a r e n t s
m ig h t  have been  l e s s  r e a d y  to  c a l l  i n  a d o c t o r .  But i s  t h a t
ing
enough  t o  a c c o u n t  f o r  t h e  m i s s  of  p e rh a p s  a t h o u sa n d  or  more 
c a s e s  o f  S c a r l e t  F e v e r  i n  th e  p o o r e r  d i s t r i c t s  i n  a y e a r ?
As p a r e n t s  have become more v i g i l a n t  and more r e a d y  t o  c a l l
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i n  a d o c t o r ,  t h e  d i s e a s e  has  "been becoming m i l d e r  and 
p e r h a p s  l e s s  e a s y  t o  r e c o g n i s e ;  t h u s , e v e n  w i t h  improved 
s t a n d a r d s  o f  n o t i . i c a t i o n , m o r e  c a s e s  a re  no t  n e c e s s a r i l y  
b e i n g  r e p o r t e d .
I t  i s ,  m o re o v e r ,  an u n d o u b ted  f a c t  t h a t  t h e  g e n e r a l  
p u b l i c  i n  Glasgow r e g a r d  S c a r l e t  F e v e r ,  w h i le  n o t  n e c e s s ­
a r i l y  a s  a d a n g e r o u s  d i s e a s e ,  a t  l e a s t  as  a s e r i o u s  one.
The r e p u t a t i o n  f o r  d e a d l i n e s s  ’which S c a r l e t  Fever  a c q u i r e d  
i n  t h e  l a t t e r  h a l f  o f  t h e  l a s t  c e n t u r y  has  been  slow t o  d i e .  
While  M e a s l e s  and Whooping Cough a r e  r e g a r d e d  as  t r i v i a l  
a f f l i c t i o n s  f rom which most c h i l d r e n  w i l l  soon r e c o v e r  a t  
home, n o t i f i c a t i o n ,  t h e  " f e v e r ” am bulance ,  h o s p i t a l i s a t i o n ,  
and h o u s e h o l d  d i s i n f e c t i o n  a l l  t e s t i f y  t o  t h e  p u b l i c  th e  
s e r i o u s n e s s  o f  S c a r l e t  F e v e r .  i t  i s  d o u b t f u l , t h e r e f o r e , 
i n  t h e s e  c i r c u m s t a n c e s ,  t h a t  t h e  number of  c a s e s  t h a t  have 
e s c a p e d  n o t i f i c a t i o n  i s  s u f f i c i e n t  t o  j u s t i f y  th e  view 
e x p r e s s e d  by S t a l l y b r a s s .
An a l t e r n a t i v e  e x p l a n a t i o n  comes from H i ld a  Woods (1933,  
page 25>. "T here  i s  o f  c o u r s e  th e  p o s s i b i l i t y  t h a t  c h i l d r e n  
i n  c rowded d w e l l i n g s  b u i l d  up a g r e a t e r  immunity t o  i n f e c t i o n  
one c a s e ,  by s u b - c l i n i c a l  d.oses o f  i n f e c t i o n ,  may produce 
immunity  i n  o t h e r  members o f  th e  f a m i l y .  The r e s u l t  would 
be a l o w e r  a t t a c k  r a t e  among c h i l d r e n  i n  poor  ho u ses  t h a n  
among t h o s e  l i v i n g  u n d e r  b e t t e r  c o n d i t i o n s .  But one would 
e x p e c t  su c h  a c o n d i t i o n  t o  h o ld  f o r  London as  w e l l  a s  f o r
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G lasgow " .  Let u s  see  now how f a r  th e  s u g g e s t i o n  of  immunity 
by s u b - c l i n i c a l  i n f e c t i o n  can e x p l a i n  th e  f a c t s .
i n  1899,  Adami d e s c r i b e d  a c o n d i t i o n  in  which  b a c t e r i a ,  
such, a s  B . c o l i ,  f rom th e  i n t e s t i n a l  t r a c t  were c a r r i e d  by 
t h e  lymph and t h e  b lo o d  t o  o t h e r  t i s s u e s  and o rgans  where 
t h e y  were  s p e e d i l y  d e s t r o y e d .  Normally  no " i l l n e s s "  was 
p r o d u c e d .  S in c e  t h e n  i t  has  been r e c o g n i s e d  t h a t  in  many 
d i s e a s e s  a n o t  d i s s i m i l a r  c o n d i t i o n  can a r i s e .  P a thogens  
g a i n  e n t r y  i n t o  t h e  body,  b u t  a r e  d e s t r o y e d  b e f o r e  t h e i r  
a r i s e s  any  g r o s s  e v i d e n c e  o f  t h e i r  i n v a s i o n .  N e v e r t h e s l e s s  
t h i s  i m p e r c e p t i b l e  e n c o u t e r  b e tw een  organ ism  and h o s t  may 
endow t h e  l a t t e r  w i t h  a much i n c r e a s e d  immunity tow ards  
s u b s e q u e n t  a t t a c k  by th e  same o rg an ism .  V ar io u s  t e rm s  have 
b e e n  employed t o  d e s c r i b e  I b i s  i n v i s i b l e  p r o c e s s . -  The i n f e c t i o n
h a s  b e e n  d e s c r i b e d  a s  s u b - c l i n i c a l ,  ' i n a p p a r e n t , s i l e n t  or
, ,  , A x i n f e c t i v e ,l a t e n t }  and t h e  immunity a s  s u b - c l i n i c a l ,  l a t e n t ,  o r  suo -
S t a l l y b r a s s  s t a t e s  t h a t  t h e  c o n d i t i o n  has  been  r e c o g n i s e d  
t o  o c c u r  i n  T u b e r c u l o s i s ,  Lep rosy ,  E n t e r i c  F e v e r ,  Typhus, 
C h o l e r a ,  U n d u la n t  F e v e r ,  P o l io m y e l i t i s ,  C e r e b r o - s p i n a l  F e v e r ,  
Y e l lo w  F e v e r ,  Dengue,  M e a s le s ,  Sm al l -pox ,  Whooping Cough, 
D i p h t h e r i a ,  and S c a r l e t  F e v e r .
P e r h a p s  t h e  most i n t e r e s t i n g  and c o n v in c in g  ac co u n t  of  
l a t e n t  i m m u n i s a t i o n  h a s  been  g i v e n  by Dudley i n  h i s  s t u d i e s  
o f  i n f e c t i o u s  d i s e a s e ,  e s p e c i a l l y  D i p h t h e r i a ,  a t  t h e  G reen­
w ic h  H o s p i t a l  S c h o o l  (1923 ,  1926, and 1934) .  He d e m o n s t r a t e d
t h a t  b o y s  e n t e r i n g  t h e  s c h o o l  w i t h  a p o s i t i v e  S ch ick  r e a c t i o n
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gave  a n e g a t i v e  r e a t i o n  some y e a r s  l a t e r ,  t h a t  t o  change 
o v e r  f rom  p o s i t i v e  t o  n e g a t i v e  a boy d i d  n o t  r e q u i r e  t o  
have  had a f r a n k  a t t a c k  of  D i p h t h e r i a ,  t h a t  th e  r a t e  of  
change  f ro m  p o s i t i v e  t o  n e g a t i v e  was a f u n c t i o n  n o t  o f  age 
b u t  o f  d u r a t i o n  o f  r e s i d e n c e  a t  t h e  s c h o o l ,  and t h a t  t h e  
c h a n g e - o v e r  f rom p o s i t i v e  t o  n e g a t i v e  o c c u r r e d  m ain ly  a t  
d e f i n i t e  p e r i o d s  o f  t im e  c o i n c i d i n g  w i t h  e p id e m ic s  o f  c l i n i ­
c a l  D i p h t h e r i a  i n  t h e  s b h o o l .  "Thus d u r i n g  an ep idem ic  of  
D i p h t h e r i a  t h e r e  i s  a c o i n c i d e n t  ep id em ic  of  im m u n isa t io n  
t o  D i p h t h e r i a "  (D ud ley  1 9 2 3 ) .  Every  v i s i b l e  ep idem ic  — 
an  e p i d e m i c  o f  c a s e s  o f  c l i n i c a l l y  r e c o g n i s a b l e  d i s e a s e , — 
i s  a cc o m p a n ied  by an i n v i s i b l e  e p i d e m i c — an ep idem ic  of  
c o n c e a l e d  b u t  i m m u n i s in g  i n f e c t i o n .
Though h i s  s t u d i e s  i n  S c a r l e t  F ev e r  were much l e s s  d e t a i l e d  
t h a n  t h o s e  i n  D i p h t h e r i a ,  i t  was D u d l e y ' s  o p i n i o n  t h a t  t h i s  
same l a t e n t  immunity  o c c u r r e d  a l s o  i n  t h a t  d i s e a s e .  In  
M e a s l e s ,  t h e  work  o f  S t o c k s  and Kara  ( 1928) in  t h e  S t . P a n c r a s  
Borough o f  London p ro d u c e d  e v id e n c e  t h a t  l a t e n t  im m u n isa t io n  
o f  l i m i t e d  d u r a t i o n  o c c u r r e d  i n  a c e r t a i n  number o f  c h i l d r e n  
who were  i n  c o n t a c f w i t h  c l i n i c a l  c a s e s  o f  th e  d i s e a s e .
S i m i l a r l y  i n  Whooping Cough, S tocks  (1933)  was of  th e  o p i n i o n  
t h a t  t h e  same p r o c e s s  was a t  work.
As a p r e l i m i n a r y  t o  f u r t h e r  d i s c u s s i o n  o f  l a t e n t  immun­
i s a t i o n  a s  a p o s s i b l e  e x p l a n a t i o n  f o r  t h e  a n o m a l i e s  i n  t h e  
b e h a v i o u r  o f  S c a r l e t  F e v e r  i n  Glasgow, l e t  u s  l o o k  f o r  a
moment a t  some o f  D u d l e y ’ s c o n c l u s i o n s  e o n c e r n i n g  t h e  e c o l o g i c a l
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r e l a t i o n s h i p  b e tw e e n  o rg an ism  and h o s t ,  and t h e  mechanism 
o f  i n f e c t i o n *  We quo te  from h i s  second M edica l  R e s e a rc h  
C o u n c i l  R e p o r t , (1926,  page 5 6 . ) : -
i )  A c e r t a i n  minimum mass of  i n f e c t i v e  a g e n t  i s  r e q u i r e d  
b e f o r e  t h e  d e p e n d e n t  o rg an ism  can e s t a b l i s h  i t s e l f  i n  i t s  
h o s t .
i i )  Le ss  t h a n  t h i s  amount w i l l  be d e s t r o y e d  by t h e  h o s t ,  
aiid c a u se  some a l t e r a t i o n  i n  t h e  d e g re e  of  r e s i s t a n c e .
i i i )  Time s p e n t  i n  an  i n f e c t i v e  env i ronm en t  t h e r e f o r e  
becomes  o f  i m p o r t a n c e ,  n o t  o n ly  as  r e g a r d s  t h e  number of  
o p p o r t u n i t i e s  o f  r e c e i v i n g  an  i n f e c t i v e  dose as  a whole ,  
b u t  b e c a u s e  s u b - i n f e c t i v e  doses c;.an be summed t o  an i n f e c t i v e  
on e ,  o r  d e s t r o y e d ,  t h e r e b y  a l t e r i n g  th e  r e s i s t a n c e  o f  the  
h o s t .
of
i v )  The q u a n t i t a t i v e  f a c t o r s  o f  t im e , m a s s ' i n f e c t i v e  a g e n t ,  
and  d e g r e e  o f  h o s t  r e s i s t a n c e ,  malce i t  e s s e n t i a l  t o  i n t r o d u c e  
t h r e e  / v e l o c i t i e s 1 i n t o  t h e  s tu d y  o f  i n f e c t i o n .
a )  The v e l o c i t y  a t  w h ich  t h e  i n f e c t i v e  m a t e r i a l  i s  
r e c e i v e d  by t h e  h o s t .
b )  The v e l o c i t y  a t  w h ich  i t  i s  d e s t r o y e d  by t h e  h o s t .
c)  The v e l o c i t y  a t  w h ich  t h e  h o s t  r e s i s t a n c e  a l t e r s  
i n  a  p o s i t i v e  o r  n e g a t i v e  d i r e c t i o n .
The r e s u l t a n t  o f  t h e s e  t h r e e  i s  t h e  fv e l o c i t y  of  i n f e c t i o n *  
on whose m a g n i tu d e  d - p e n d s  t h e  f i n a l  r e s u l t  of  th e  r e a c t i o n  
b e tw e e n  t h e  h o s t  and t h e  d e p en d en t  o rg a n i sm s .  Th is  r e s u l t
may be an i l l n e s s ,  m i ld  o r  s e v e r e ,  t h e  e s t a b l i s h m e n t  of
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t o l e r a n c e  ( i . e .  commensalism o r  t h e  c a r r i e r  s t a t e ) ,  o r  th e  
d e s t r u c t i o n  o f  t h e  p a r a s i t e t  and i n  a l l  c a s e s  t h e r e  w i l l  he 
a change  in  t h e  h o s t ' s  d e f e n s i v e  mechanisms t o r  b e t t e r  or  
w o r s e .
K e e n in g  t h e s e  c o n c l u s i o n s  o f  Dudley i n  mind, l e t  u s  con ­
s i d e r  t h e  s p e c i a l  f e a t u r e s  o f  S c a r l e t  F e v e r  which  may p e rh a p s  
d i s t i n g u i s h  i t  e c o l o g i c a l l y  from t h e  o t h e r  d i s e a s e s .  In  
t h e  f i r s t  p l a c e ,  what  do we mean by ‘ S c a r l e t  F e v e r 1?
S c a r l e t  F e v e r  i s  a d i s e a s e - s y n d r o m e  caused  by b e t a - h a e m o l y t -  
i c  s t r e p t o c o c c i  o f  Group A, i . e .  S t r .  pyogenes .  The syndrome 
i s  c h a r a c t e r i s e d  b y : -
i )  an  i n f l a m m a t o r y  r e a c t i o n  a t  t h e  s i t e  of  i n v a s i o n .
i i )  a g e n e r a l i s e d  r a s h  cau sed  by th e  e r y t h r o g e n i c  e x o ­
t o x i n  o f  t h e  s t r e p t o c o c c u s .
A l l i s o n  (1 9 4 ? )  r e p o r t s  t h a t  in  a s e r i e s  of  POO c o n s e c ­
u t i v e  c a s e s  o f  S c a r l e t  F e v e r ,  t h e r e  were i s o l a t e d  21 d i f f e r ­
e n t  s e r o l o g i c a l  t y p e s  o f  S t r .  pyogenes ,  t y p e s  1, 2,  3,  and 
4 a c c o u n t i n g  f o r  j u s t  o v e r  h a l f  t h e  c a s e s .  F u r th e r m o r e ,  th e  
same s e r o l o g i c a l  t y p e  t h a t  i n  one i n d i v i d u a l  p ro d u c es  S c a r ­
l e t  F e v e r  may i n  o t h e r s  cau se  t o n s i l l i t i s ,  o t i t i s ,  p u e r p e r ­
a l  s e p s i s ,  e r y s i p e l a s ,  o r  o t h e r  m a n i f e s t a t i o n  o f  s t r e p t o ­
c o c c a l  i n f e c t i o n .
The o c c u r r e n c e  o f  S c a r l e t  F e v e r  i n  an i n d i v i d u a l  i n f e c t ­
ed by S t r .  pyog en es  d ep en d s  on th e  o r g a n i s m ' s  a b i l i t y  t o  
p ro d u c e  e r y t h r o g e n i c  t o x i n ,  and on th e  h o s t ' s  s u s c e p t i b i l ­
i t y  o r  immunity  t o  t h e  t o x i n .  S c a r l e t  F ev e r  i s  t h e r e f o r e  
m e r e ly  t h e  o c c a s i o n a l  m a n i f e s t a t i o n  of  i n f e c t i o n  by an
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o r g a n i s m  c a p a b l e  o f  r e v e a l i n g  i t s  p r e se n c e  by p r o t e a n  mani­
f e s t a t i o n s .
The c a r r i e r  r a t e  of  b e t a - h a e m o l y t i c  s t r e p t o c o c c i  i n  t h e  
g e n e r a l  p o p u l a t i o n  i s  v a r i o u s l y  r e p o r t e d  a t  from 5# t o  30#.
The c a r r i e r  r a t e  o f  C . d i p h t h e r i a e  i s  n o r m a l ly  much lo w e r .
I t  i s  d o u b t f u l  w h e t h e r  t r u e  c a r r i e r s  o f  th e  M easles  v i r u s  
and  o f  t h e  H a em o p h i lu s  p e r t u s s i s  e x i s t .
R e t u r n i n g  t o  D u d l e y ' s  ' v e l o c i t y  of  i n f e c t i o n ' ,  we remem­
b e r  t h a t  s m a l l  d o s e s  o f  t h e  o rg an ism  may, i f  r a p i d l y  r e c e i v e d ,  
have  t h e  c u m u l a t i v e  e f f e c t  o f  p r o d u c in g  c l i n i c a l  i l l n e s s .  
S i m i l a r  d o s e s  r e c e i v e d  more s lo w ly  may each  be overcome by 
t h e  n a t u r a l  r e s i s t a n c e  o f  t h e  h o s t  w i t h o u t  v i s i b l e  ev idence  
o f  t h e  a t t a c k .  N e v e r t h e l e s s  some s p e c i f i c  r e s i s t a n c e  i n  
t h e  h o s t  t o w a r d s  t h a t  o rg a n ism  may be e s t a b l i s h e d ,  i . e .  some 
d e g r e e  o f  l a t e n t  im m uni ty .  The l a t e n t  immunity so produced  
may be o f  s h o r t  d u r a t i o n .  I f ,  however ,  f u r t h e r  minor s t i m u l i
a r e  r e c e i v e d  b e f o r e  t h e  immunity h a s  c o m p l e t e l y  d i s a p p e a r e d  
t h e  im m uni ty  w i l l  be r e i n f o r c e d .  I t  w i l l  r a p i d l y  s o a r  t o  
a h i g h e r  l e v e l  and w i l l  be o f  l o n g e r  d u r a t i o n .  Repet  i t i o n / o f  
s u c h  s t i m u l i  a t  o c c a s i o n a l  i n t e r v a l s  may have th e  c u m u la t iv e  
e f f e c t  o f  p r o d u c i n g  a d e g r e e  of  immunity a s  h i g h  and as  
p e rm a n en t  a s  t h a t  p ro d u c e d  by a f r a n k  c l i n i c a l  i l l n e s s .
The r e s p o n s e  o f  t h e  h o s t  t o  t h e  s t i m u l u s  o f  i n f e c t i n g  
d o s e s  w i l l  n o t  n e c e s s a r i l y  be t h e  same f o r  e ac h  v a r i e t y  o f  
p a t h o g e n i c  o r g a n i s m  . In  M e a s l e s  and  Whooping Cough, t h e  
h igh  d e g r e e  o f  i n f e c t i o u a n e s s  o f  .the c a u s a t i v e  o r g a n i s m  r e n d e r s
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i t  p r o b a b l e  t h a t  ev en  a s m a l l  dose  w i l l  produce c l i n i c a l  
i l l n e s s .  I n  a m i n o r i t y  of  i n s t a n c e s ,  how ever , t h e  h o s t  may 
r e c e i v e  a s u c c e s s i o n  o f  d o s e s  s n a i l  enough to  p e rm i t  of  th e  
b u i l d i n g  up o f  some d e g r e e  of  l a t e n t  immunity.  As e p id e m ic s  
a r e  o f f h i r l y  s h o r t  d u r a t i o n ,  and r e c u r  on ly  a t  i n t e r v a l s  
o f  a b o u t  two y e a r s ,  t h i s  l a t e n t  immunity may have d i s a p p e a r e d  
e n t i r e l y  by t h e  t im e  t h e  n e x t  ep id e m ic  o c c u r s ,  and th e  rifek 
o f  p a t e n t  i l l n e s s  i s  now no l e s s  t h a t  i t  was i n  th e  f i r s t  
i n s t a n c e .  Thus t h e  m a j o r i t y  of  c h i f i r e n  so o n e r  or  l a t e r  s u f f e r  
a  v i s i b l e  a t t a c k  f rom  t h e s e  d i s e a s e s ,  and u su a l ly ,  i t  i s  
p r o b a b l e ,  a t  t h e  f i r s t  e x p o s u r e .
I n  D i p h t h e r i a ,  t h e  o rg an ism  i s  l e s s  i n f e c t i o u s ;  ep id e m ic s  
a r e  l e s s  i n t e n s e  b u t  more p r o lo n g e d .  The e p i d e m i o l o g i c a l  
b e h a v i o u r  o f  t h e  d i s e a s e  i s  one o f  p e r i o d i c  i n t e n s i f i c a t i o n  
o f  an  endem ic  s t a t e .  The c h a n c e s  o f  r e c e i v i n g  a s u c c e s s i o n  
o f  s m a l l  d o s e s  a r e  t h e r e f o r e  g r e a t e r  and a b e t t e r  o p p o r t ­
u n i t y  o c c u r s  f o r  t h e  b u i l d i n g  up o f  a permanent  l a t e n t  immunity.
S c a r l e t  F e v e r  e x h i b i t s  a r a t h e r  s i m i l a r  e p i d e m i o l o g i c a l  
p a t t e r n  o f  b e h a v i o u r ;  b u t  t h e  m u l t i p l i c i t y  o f  t y p e s  of  c a u s a t i v e  
o r g a n i s m ,  t h e  h i g h  c a r r i e r  r a t e  i n  t h e  g e n e r a l  p o p u l a t i o n ,  
and  t h e  n u m e r : ouS' n o n - S c a r l a t i n a l  i n f e c t i o n s  due t o  t y p e s  
c a p a b l e  i n  s u i t a b l e  s u b j e c t s  o f  p ro d u c in g  S c a r l e t  F ever  
r e n d e r  t h e  c h a n c e s  o f  r e p e a t e d  c o n t a c t  w i t h  th e  organism v e r y  
much g r e a t e r .
R e t u r n i n g  now t o  t h e  c o n s i d e r a t i o n  of  S c a r l e t  F e v e r  in
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Glasgow,  i n  t h e  p o o r e r  d i s t r i c t s  of  the  c i t y ,  where th e  
f a m i l i e s  a r e  l a r g e ,  and o v e rc ro w d in g  i s  i n t e n s e ,  th e  c h i l d  
h a s  i t s  f i r s t  e n c o u n t e r  w i t h  th e  s t r e p t o c o c c u s  p e rh a p s  
w i t h i n  t h e  f i r s t  few h o u r s  o r  days  of  i t s  l i f e .  Even i f  
none o f  t h e  f a m i l y  c i r c l e  i s  a t  t h a t  moment a d i s s e m i n a t o r  
o f  s t r e p t o c o c c i ,  w i t h i n  th e  m a t t e r  of  weeks one a t  l e a s t  
o f  t h e  o l d e r  c h i l d r e n  w i l l  come i n  c o n t a c t  w i t h  th e  i n f e c t i o n  
a t  s c h o o l ,  and w i l l  "bring i t  hack  i n t o  t h e  home. Crowding 
"being e x t r e m e ,  t h e  young  i n f a n t  w i l l  h a r d l y  e scape  a dose 
o r  r e p e a t e d  d o s e s  o f  s t r e p t o c o c c i .  But a t  t h i s  e a r l y  a -e  
t h e  i n f a n t  i s  immune, due t o  t h e  a n t i b o d i e s  i t  has  a c q u i r e d  
f rom  i t s  m o t h e r .  I t  d o e s  n o t  d e v e l o p  S c a r l e t  F e v e r .  I t s  
i n h e r i t e d  im m uni ty ,  by now p e r h a p s  b e g i n n i n g  t o  d e c l i n e  
r e c e i v e d  a r e - i n f o r c i n g  s t i m u l u s ;  o r  more p r o p e r l y ,  w h i le  
t h e  i n h e r i t e d  p a s s i v e  immunity  i s  s t i l l  p r e s e n t ,  t h e  i n f a n t  
r e c e i v e s  i t s  f i r s t  s t i m u l u s  to w a rd s  t h e  development  of  
a c t i v e  im m uni ty  . A few d a y s  o r  weeks l a t e r  a f u r t h e r  dose 
o f  s t r e p t o c o c c i  i s  r e c e i v e d  and t h i s  a c t i v e  immunity i s  s t i l l  
f u r t h e r  r e - i n f o r c e d .  So t h e  p r o c e s s  i s  r e p e a t e d  u n t i l  t h e  
s u c c e s s i o n  o f  s t i m u l i  c u l m i n a t e  i n  t h e  e s t a b l i s h m e n t  o f  a 
h i g h  d e g r e e  o f  l a s t i n g  a c t i v e  immunity .  At no t ime d u r i n g  
i n f a n c y ,  p r e - s c h o o l ,  s c h o o l  o r  l a t e r  l i f e  i s  th e  s u b j e c t  
f r e e  f o r  l o n g  from bombardment w i t h  s t r e p t o c o c c i .  His 
imm uni ty  i s  s t r o n g ,  and d u r a b l e ,  and a t  no t im e  i n  n  j. a  ±  i .» e  
d o e s  he d e v e l o p  ' S c a r l e t  F e v e r ' .
Eve ry  i n f a n t ,  how ever ,  b o rn  i n t o  such an en v i ro m e n t  w i l l
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n o t  n e c e s s a r i l y  u n d e r g o  e x a c t l y  t h e  same e x p e r i e n c e .  At any 
t im e  d u r i n g  i n f a n c y  o r  c h i ld h o o d  he may r e c e i v e  a m a°s ive  
d o se  o r  a v e r y  r a p i d  s u c c e s s i o n  of  d o s e s  s u f f i c i e n t  t o  o v e r ­
come su ch  immunity  a s  he h as  succeed ed  i n  e s t a b l i s h i n g .  He 
may t h e n  d e v e l o p  c l i n i c a l ,  n o t i f i a b l e  S c a r l e t  F e v e r .  As 
h i s  i n h e r i t e d  immunity  i s  s t r o n g ,  however,  t h i s  i s  n o t  l i k e l y  
t o  h a p p e n  w i t h i n  t h e  f i r s t  s i x  months or  even  p e rh a p s  tw e lv e  
months  o f  l i f e .
I n  t h i s  g r o s s l y  overc row ded  e n v i r o n m e n t ,  t h e r e f o r e : ,  t h e  
p r o b a b i l i t y  i s  t h a t  t h e  c h i l d  w i l l  e i t h e r  d e v e lo p  an e a r l y  
and p e rm an en t  immunity, o r  f a i l i n g  t o  d e v e lo p  an immunity 
p o w e r f u l  enough  t o  r e s i s t  t h e  h i g h  i n f e c t i v i t y  of  h i s  e n v i r o n ­
ment ,  he w i l l ,  a t  an  e a r l y  a g e ,  s u f f e r  a f r a n k  a t t a c k  of  
S c a r l e t  F e v e r ,  t h e r e a f t e r  becoming immune.
At t h e  o t h e r  end o f  t h e  s o c i a l  s c a l e ,  where t h e  f a m i ly  
i s  s m a l l ,  and o v e r c ro w d in g  i s  a b s e n t ,  t h e  c h i l d  i s  s h e l t e r e d  
i n  h i s  e a r l y  y e a r s  b o t h  f rom s m a l l  and l a r g e s  d o s e s  of  
s t r e p t o c o c c i .  He s l e e p s  by h i m s e l f  and p l a y s  w i t h  few o t h e r  
c h i l d r e n .  He comes i n t o  c l o s e  c o n t a c t  w i t h  few a d u l t s .  
O c c a s i o n a l  d o s e s  o f  s t r e p t o c o c c i  may come h i s  way, b u t  t h e s e  
a r e  t o o  s m a l l  t o  p ro d u c e  c l i n i c a l  i l l n e s s ,  and to o  i n f r e q u e n t  
t o  b u i l d  uo more t h a n  a t r a n s i e n t  im munity .  When he goes  
t o  s c h o o l  i t  i s  n o t  l o n g  b e f o r e  he r e c e i v e s  a m ass ive  i n f e c t i o n  
r e s u l t i n g  i n  f r a n k  S c a r l e t  F e v e r .
Between t h e s e  two e x t r e m e s  o f  s o c i a l  en v i ro n m e n t  t h e
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f r e q u e n c y  and s t r e n g t h  of  dosage  w i t h  s t r e p t o c o c c i  and th e  
c h i l d s  r e s p o n s e  t o  t h e s e  w i l l  ru n  an i n t e r m e d i a t e  course*
On t h e  lo w e r  h a l f  o f  t h e  s o c i a l  s c a l e ,  e a r l y  immunity o r  
e a r l y  c l i n i c a l  i l l n e s s  a r e  t o  he e x p e c t e d ;  on th e  u p p e r  
h a l f  o f  t h e  s c a l e ,  no e a r l y  immunity and l a t e  c l i n i c a l  i l l n e s s  
a r e  more p r o b a b l e .
As a j r e s u l t  we may e x p e c t  t o  f i n d  r e l a t i v e l y  few er  c a s e s  
o f  S c a r l e t  F e v e r  i n  t h e  w o r s t  d i s t r i c t s  t h a n  in  th e  b e s t ,  
b u t  t h e  age o f  a t t a c k  of  t h e  c a s e s  t h a t  do o ccu r  i n  t h e  
w o r s t  d i s t r i c t s  w i l l  t e n d  t o  be low er  t h a n  th e  age of  a t t a c k  
i n  t h e  b e s t  d i s t r i c t s .
I f ,  now, i n  t h e  v e r y  w o r s t  d i s t r i c t s ,  where an e a r l y  and 
l a s t i n g  l a t e n t  immunity  i s  p e r h a p s  t h e  most u s u a l  r e s u l t ,  
we b e g i n  t o  r e d u c e  t h e  f a m i l y  s i z e ,  and t h e  d e g re e  o f  o v e r ­
c r o w d in g ,  t h e  c h an ce  o f  t h e  i n f a n t  r e c e i v i n g  s m a l l  f r e q u e n t  
im m u n is in g  d o s e s  f rom  b i r t h ,  i . e .  d u r i n g  th e  p e r i o d  of  
i n h e r i t e d  im m uni ty ,  i s  r e d u c e d ,  and t h e  c h i l d  i s  more l i a b l e  
a t  an  e a r l y  age t o  r e s p o n d  t o  a m ass iv e  i n f e c t i o n  by d e v e l o p i n g  
a c l i n i c a l  i l l n e s s .  Thus more c l i n i c a l  c a s e s  w i l l  o cc u r  
i n  t h i s  e n v i r o n m e n t  and many o f  t h e s e  c a s e s  w i l l  o ccu r  a t  
a v e r y  e a r l y  a g e .  As a r e s u l t  t h e  mean age o f  a t t a c k  in  
t h i s  s o c i a l  g r o u p  w i l l  t e n d  t o  f a l l .
With  s t i l l  f u r t h e r  improvement in  s o c i a l  c o n d i t i o n s  th e  
c h a n c e s  o f  an e a r l y  l a t e n t  immunity  b e i n g  e s t a b l i s h e d  a re  
s t i l l  f u r t h e r  r e d u c e d ,  b u t  so t o o  a r e  t h e  ch an c e s  of  r e c e i v ­
i n g  a t  a v e r y  e a r l y  age a m ass iv e  ' p a t h o g e n i c 1 dose  of
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s t r e p t o c o c c i .  Thus t h e  mean age of  a t t a c k  w i l l  b e g i n  t o  
r i s e  a g a i n .  A c o n t i n u a t i o n  of  th e  p r o c e s s  of  improvement 
i n  s o c i a l  c o n d i t i o n s  i n  t h e  w o r s t  d i s t r i c t s  w i l l  u l t i m a t e l y  
b r i n g  t h e  age o f  a t t a c k  i n  t h e s e  d i s t r i c t s  up t o  th e  l e v e l  
o f  what  a r e  now t h e  b e t t e r  d i s t r i c t s .
I f  t h e  number  o f  c h i l d r e n  i n  t h e  b e t t e r  d i s t r i c t s  i n c r e a s e s  
i n s t e a d  o f  d e c r e a s e s ,  young c h i l d r e n  i n  t h i s  env ironm ent  a re  
l i k e l y  t o  r e c e i v e  d o s e s  o f  s t r e p t o c o c c i  from t h e i r  e l d e r  b r o ­
t h e r s  and s i s t e r s .  O verc row ding  n o t  b e i n g  marked, however,  
t h e s e  d o s e s  a r e  l i k e l y  t o  be s m a l l ,  and more l i a b l e  t o  p r o ­
duce  l a t e n t  immunity  r a t h e r  t h a n  c l i n i c a l  d i s e a s e .  Hence 
i n  t h i s  e n v i r o n m e n t  t h e  number  of  c a s e s  w i l l  be r e d u c ed  w i t h ­
ou t  an  acco m p an y in g  lower^&f th e  age of  a t t a c k .
While  t h i s  a c c o u n t  o f  t h e  p o s s i b l e  e c o l o g i c a l  r e l a t i o n s h i p s
b e tw e e n  s t r e p t o c o c c u s  and h o s t  i s  n e c e s s a r i l y  s p e c u l a t i v e ,
o rand a t  p r e s e n t  i n c a p a b l e  o f  e o r ro b 'a t  io n  by d e f i n i t e  and r e l ­
i a b l e  e v i d e n c e ,  i t  h a s  b e e n  d e m o h s t r a t e d  by Herrman (1 9 2 3 ) ,  
(quo ted  by S t a l l y b r a s s ,  p . 278)  t h a t  t h e  f a m i l i a l  exposu re  of  
v e r y  young  i n f a n t s  t o  M e a s le s  can  p roduce  an a p p a r e n t l y  perm­
a n e n t  l a t e n t  i m m u n i ty , ( See Tab le  9 4 ) i  I f  t h i s  can happen 
w i t h  t h e  h i g h l y  ’ p a t h o g e n i c 1 v i r u s  o f  M e a s le s ,  i t  i s  .by no 
means u n r e a s o n a b l e  t o  p o s t u l a t e  i t s  o c c u re n c e  s t i l l  more 
f r e q u e n t l y  w i t h  t h e  S t r e p t o c o c c u s  p y o g e n e s .
I t  seems p o s s i b l e  t o  e x p l a i n  t h a ' ' v a r i o u s  a p p a r e n t  a n o m a l ie s  
o f  S c a r l e t  F e v e r  i n  Glasgow by t h i s  h y p o t h e s i s  of  th e  e x i s t ­
en ce  o f  w i d e s p r e a d  l a t e n t  b u t  d i m i n i s h i n g  im m u n isa t io n  in
Table 94 •
Four Outbreaks o f Measles in  a Family o f 7 C hildren, Showing 
Subsequent Immunity o f Exposed In fa n ts  ( 0 ) although the Other 
C hild ren  are  In fec ted  ( © )•
)
C hild ren  in  Family: 1 2  3 4 5 6 7
Year o f B ir th :  1901 1903 1905 1907 W 9  1911 1914
Years o f Occurrence 
o f M easles.
1903 © o ^ j
1909 0 © © O ^ j
1913 0 ©
1915 © 0 ©
( in d ic a te s  exposure a t  the age o f 3 months).
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t h e  p o o r e r  d i s t r i c t s .  The h y p o t h e s i s  e x p l a i n s  t h e  r e l a t i v e
i n f r e q u e n c y  o f  c a s e s  i n  t h e s e  d i s t r i c t s ,  e x p l a i n s  t h e  l o w e r
c a s e s
age o f  a t t a c h  o f  the . - - ' -  t h a t  do o o c u r ,  and s u g g es t sw h y  t h e  
age o f  a t t a c h  m igh t  he f a l l i n g  i n s t e a d  of  r i s i n g  i n  t h e  w o r s t  
w a rd s  o f  t h e  c i t y .  E a r l i e r  i n  t h i s  s e c t i o n  we p o i n t e d  out  
t h e  d i f f i c u l t y  o f  r e c o n c i l i n g  w i t h  im prov ing  e n v i r o n m e n t a l  
c o n d i t i o n s  a f a l l i n g  age o f  a t t a c h  i n  t h e s e  w ard s .  By our  
h y p o t h e s i s ,  h o w ev e r ,  when t h e  s o c i a l  e n v i ronm e n t  has  im proved  
t o  a c e r t a i n  e x t e n t  t h e  age o f  a t t a c h  w i l l  commence t o  r i s e  
a g a i n ,  and w i l l  move t o w a r d s  t h a t  o f  t h e  h e s t  d i s t r i c t s .
I n  Glasgow, t h e r e f o r e ,  t h e  a g e - s h i f t  i n  m o r b i d i t y  i n  
S c a d e t  F e v e r  t o w a r d s  a y o u n g e r  i n s t e a d  o f  an o l d e r  age can  
be a t t r i b u t e d  t o  t h e  same f a c t o r s  t h a t  a r e  p ro d u c in g  an a g e -  
s h i f t  t o  an  o l d e r  age i n  t h e  o t h e r  d i s e a s e s ,  i . e .  improvement 
i n  s o c i a l  c o n d i t i o n s  and r e d a c t i o n  i n  fam ily ' s  i z e  in  t h e  
w o r s t  d i s t r i c t s  o f  t h e  c i t y .  When t h e  s o c i a l  c o n d i t i o n s  o f  
t h e s e  d i s t r i c t s  have im proved  t o  such  an e x t e n t  t h a t  l a t e n t  
i m m u n i s a t i o n  i s  much l e s s  f r e q u e n t  t h a t  i t  h a s  been ,  th e  a g e -  
s h i f t  i n  S c a r l e t  F e v e r  w i l l  change d i r e c t i o n ,  and w i l l  b e g i n  
t o  move t o w a r d s  a l a t e . r  age a s  i n  o t h e r  d i s e a s e s .
I t  i s  s i g n i f i c a n t  t h a t  t h e  d e g r e e  of  o v e rc ro w d in g  i n  London 
i n  1911 ( 1 6 . 8 #  o f  t h e  p o p u l a t i o n  l i v i n g  more t h a n  2 p e r s o n s  p e r  
room) was v e r y  much l e s s  t h a n  t h a t  o f  Glasgow in  1 9 3 1 ( 4 2 .2 #  o f  
t h e  p o p u l a t i o n  l i v i n g  more t h a n  2 p e r s o n s  p e r  room).  On t h e  
b a s i s  o f  o u r  h y p o t h e s i s  o f  l a t e n t  i m m u n i s a t i o n ,  we can  e x p l a i n  
t h e  a b s e n c e  o f  n e g a t i v e  c o r r e l a t i o n  in  London b e ­
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tween S c a r l e t  F e v e r  m o r b i d i t y  and overc row ding ,  and t h e  age-  
s h i f t  i n  m o r b i d i t y  t o  a  l a t e r  age i n s t e a d  of  t o  an e a r l i e r  
a g e ,  by p o s t u l a t i n g  t h a t  i n  London t h e  improvement i n  s o c i a l  
c o n d i t i o n s  h a s  l o n g  s i n c e  p a s s e d  t h e  s t a g e  a t  which  i t
p r o d u c e s  more c a s e s  a t  an e a r l y  age in  th e  w o r s t  d i s t r i c t s ,
i ng
and i s  now a t  t h e  s t a g e  a t  which i t  i s  b r i n g / a b o u t  a la te i*  
age o f  a t t a c k  and a d e c r e a s e  i n  t h e  number c a s e s  i n  t h e s e  
d i s t r i c t s .  Thus i n  London b o t h  i n c i d e n c e  and age of  a t t a c k  
i n  t h e  w o r s t  d i s t r i c t s  s h o u ld  be a p p r o a c h i n g  to w ard s  t h o s e  
o f  t h e  b e t t e r  d i s t r i c t s .  The d e g r e e  of  o v e rc ro w d in g  in  
London i s  so s m a l l , a n d  i n  Glasgow, so l a r g e ,  t h a t  t h e a p i d e m i -  
o l o g i c a l  b e h a v i o u r  o f  S c a r l e t  F e v e r  i n  London i s  a l r e a d y  
a t  a s t a g e  w h ich  i n  Glasgow i t  may n o t  r e a c h  f o r  many y e a r s .
Two s u g g e s t i o n s  have now been  made t o  a c c o u n t  f o r  t h e  
a p p a r e n t l y  anom alous  b e h a v i o u r  o f  S c a r l e t  F ev e r  i n  Glasgow,
The f i r s t  i s  t h a t  a c t u a l  c l i n i c a l  c a s e s  i n  t h e  p o o r e r  d i s t r i c t s  
a r e  f r e q u e n t l y  m i s s e d  and f a i l  t o  be n o t i f i e d .  The second 
i s  t h a t  a l a r g e  number  of  c a s e s  i n  t h e  p o o r e r  d i s t r i c t s  do 
n o t  assume a v i s i b l e  fo rm ;  t h e y  r e m a in  s u b c l i n i c a l  i n f e c t i o n s ,  
and hence  c a n n o t  be n o t i f i e d  a s  S c a r l e t  F e v e r .
I t  m igh t  p e r h a p s  be t h o u g h t ,  a s  a p p a r e n t l y  S t a l l y b r a s s  
d i d ,  t h a t  t h e  p r e s e n c e  o f  l a r g e  numbers  of  L i c k - n e g a t i v e  
c h i l d r e n  i n  t h e  p o o r e r  d i s t r i c t s  s h o u ld  s u g g e s t  t h a t  th e  
r e a l  S c a r l e t  F e v e r  i n c i d e n c e  i n  t h e s e  d i s t r i c t s  i s  much 
h i g h e r  t h a n  t h e  n o t  i f i c a t i o n s  seem t o  i n d i c a t e .  As F r iedem ann ,
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( 1 9 2 8 )  h a s  a l s o  o b s e r v e d ,  " t h e  Dick  t e s t  becomes n e g a t i v e  
e a r l i e r  i n  t h e  c i t y  t h a n  i n  t h e  c o u n t r y ,  and among th e  poor  
t h a n  among t h e  w e l l - t o - d o " .
But t h i s  o b s e r v a t i o n  i s  o n ly  o f  l i m i t e d  v a l u e .  I t  does  
no mare t h a n  t e l l  u s  t h a t  immunity  t o  t h e  t o x i n  of  S c a r l e t  
F e v e r  i n  d e v e l o p e d  e a r l i e r  i n  t h e  p o o r e r  d i s t r i c t s  t h a n  in  
t h e  b e t t e r  o n e s .  I t  d o e s  n o t  t e l l  u s  w h e t h e r  t h i s  immunity 
i s  t h e  r e s u l t  o f  c l i n i c a l  o r  s u b c l i n i c a l  i n f e c t i o n .  A ccord ­
i n g l y ,  i t  d o e s  n o t  h e l p  u s  t o  d e c i d e  w hich  o f  our  two hypo­
t h e s e s  i s  more l i k e l y  t o  be t h e  c o r r e c t  one;  i t  mere ly  
s u g g e s t s  t h a t  e x p o s u r e  t o  t h e  s t r e p t o c o c c u s  o c c u r s  a t  an 
e a r l i e r  age among t h e  c h i l d r e n  o f  t h e  p o o r .
A g a i n s t  b o t h  o f  t h e s e  two p o s s i b l e  e x p l a n a t i o n s  t h a t  have 
b e e n  p u t  f o r w a r d  o b j e c t i o n s  can r e a d i l y  be mad?, n o t  th e  
l e a s t  b e i n g  t h a t  b o t h  a r e  c o n j e c t u r a l  and n o t  b a s e d  t o  
an  adequa te  e x t e n t  upon  s o l i d  e v i d e n c e .  I t  may b e ,  a s  i s  
most p r o b a b l e ,  t h a t  t h e r e  i s  t r u t h  i n  b o t h  o f  them. U n t i l  
we know more a b o u t  t h e  e c o l o g i c a l  and im m u n o lo g ica l  r e l a t i o n  
s h i p s  b e tw e e n  o r g a n i s m  and h o s t  and ,m ore  p a r t i c u l a r l y ,  ab o u t  
t h e  s p e d i a l  and complex  p a r t  p l a y e d  by t h e  h a e m o l y t i c  s t r e p t  
c o c c u s  a s  a p a r a s i t e  o f  man, w e^canno t  hope f u l l y  t o  u n d e r ­
s t a n d  t h e  e p i d e m i o l o g i c a l  b e h a v i o u r  of  S c a r l e t  F e v e r .
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